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SECTION  1 


INTRODUCTION 


This  report  describes  and  documents  the  hardware  and  software 
for  a  flexible,  cost  effective,  interactive  Voice  System  utilizing 
an  Intel  Single  Board  Computer  SBC  80/20  and  a  Votrax  Versatile 
Speech  Module  VSM/1. 

When  added  to  an  Air  Force  Satellite  Communication  (AFSATCOM) 
system  terminal,  the  Voice  System  can  provide  on-line,  text-to- 
speech  voice  response,  in  real-time,  over  a  75  bits-per-second  (b/s) 
teletype  (TTY)  channel. 

This  demonstration  Voice  System  can  be  used  to  show  users  of 
AFSATCOM  (and  the  subsequent  MILSTAR  system)  the  feasibility  of 
providing  Intelligible  speech  as  an  adjunct  to  hard  copy  TTY  output 
without  modifying  any  existing  AFSATCOM  hardware  or  software. 


i 
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SECTION  2 


AFSATCOM  SYSTEM 


AFSATCOM  is  a  worldwide  command,  control,  and  communications 
system  operating  in  the  225  to  400  MHz  ultra  high  frequency  (UHF) 
spectrum.  It  provides  75  b/s  TTY  service  with  frequency  shift 
keying  (FSK)  modulation  in  both  clear  and  encrypted  (secure)  modes 
of  operation  for  designated  high  priority  users.  The  space  segment 
consists  of  Navy  Fleet  Satellite  Communications  (FLTSATCOM) 
satellites  as  well  as  Air  Force  transponders  carried  on  other 
vehicles.  The  terminal  segment  consists  of  various  ground  and 
airborne  equipment  configurations  designed  to  meet  both  force  and 
command  operational  requirements. 

A  typical  AFSATCOM  command  post  (CP)  terminal  is  represented  by 
the  Type  12  Ground  Command  Post  Terminal  block  diagram  of  figure  1. 
This  diagram  also  shows  the  add-on  Voice  System.  The  CP  terminal 
ensures  orderly  management  of  daily  operation  as  part  of  the  overall 
AFSATCOM  system  control  structure.  CP  terminals  can  send,  receive, 
and  monitor  messages;  establish  synchronization  for  time  division 
multiplex  modes,  TDM-1  (normal)  and  TDM-2  (stressed,  antijam); 
provide  satellite  UHF  commands;  and  operate  in  a  network  control 
system  using  random  and  polled-access  techniques  in  conjunction  with 
an  orderwire  (OW)  channel.  Currently,  AFSATCOM  Type  12  CP  terminals 
use  only  75  b/s  TTY  operation  on  narrowband  (NB)  5  kHz  and  wideband 
(WB)  500  kHz  channels  (ref.  1).  In  the  stressed  mode,  narrowband 
channels  are  pseudorandomly  frequency  hopped  to  provide  antijam 
protection. 


Figure  1.  Type  12  Ground  CP  Terminal  Block  Diagram  With  Voice  System 


SECTION  3 


VOICE  SYSTEM  CONFIGURATION 


The  Voice  System  shown  in  the  block  diagram  of  figure  2  can 
demonstrate  flexible  synthetic  voice  techniques  over  the  limited 
capacity  of  an  AFSATCOM  75  b/s  TTY  channel.  The  major  elements  of 
the  Voice  System  are:  a  Host  Microcomputer,  a  phoneme-based  Voice 
Synthesizer,  and  an  optional  Digital  Message  Device.  The  Host 
Microcomputer  provides  all  of  the  interfacing  functions  to  the 
AFSATCOM  terminal  hardware,  while  also  providing  algorithmic  text- 
to-speech  conversion  for  use  with  an  unmodified,  off-the-shelf  Voice 
Synthesizer.  The  Digital  Message  Device,  using  an  RS-232  protocol, 
enables  the  Host  Microcomputer  to  process  both  local  and  remote 
messages,  and  emulate  functions  related  to  the  AFSATCOM  system.  As 
shown,  the  Voice  System  can  interface  directly  with  the  AFSATCOM 
Type  12  terminal  so  that  the  terminal  architecture  will  support 
three  new  modes  related  to  voice  operation:  TALK,  VERIFY,  and  WORD 
STORE. 


3. 1  TALK  MODE 

The  major  mode  of  operation  available  in  the  Voice  System  is 
the  TALK  mode,  since  it  actually  produces  spoken  output  from  the  TTY 
message  text  received.  Except  for  formatting  details,  the  TALK  and 
VERIFY  modes  execute  identical  algorithms  in  the  Voice  System 
software.  The  TALK  mode  can  directly  output  any  of  the  prestored 
words,  prestored  spelling  words,  and  prefixes  and  suffixes  of  the 
Host  Microcomputer  prestored  vocabulary  shown  in  appendix  A.  In 
addition,  the  TALK  mode  can  concatenate  any  of  this  vocabulary  with 
itself,  with  prestored  user-defined  random  access  memory  (RAM) 
vocabulary  in  the  Host  Microcomputer,  or  with  phoneme  sequences. 
Thus,  a  virtually  unlimited  vocabulary  is  supported  by  a  combination 
of  fixed  and  variable  word  data-base  structures,  and  direct  phonetic 
sequences. 
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System  Showing  AFSATCOM  Interface 


3.2  VERIFY  MODE 


The  VERIFY  mode  is  used  at  the  discretion  of  a  sender  to 
verify  message  content,  either  locally  or  over  a  satellite  to  a 
remote  Host  Microcomputer  terminal,  before  it  is  voiced  at  its 
destination.  This  permits  a  user  to  determine,  via  feedback  from 
the  Host-Microcomputer  terminal,  the  extent  to  which  his  message  can 
be  voiced  directly  without  having  to  manually  consult  a  dictionary 
of  currently  defined  vocabulary.  After  verifying  a  message,  a  user 
could  recompose  and  reverify  his  message,  or  simply  send  it  in  the 
TALK  mode  where  any  undefined  vocabulary  would  be  voiced  in  a 
SPELLING  submode.  Such  distributed  processing  could  assist  AFSATCOM 
terminals  not  equipped  with  their  own  computers  in  formatting  their 
voice  message  traffic. 


3.3  WORD  STORE  MODE 

The  WORD  STORE  mode  can  be  used  to  add  new  user-defined 
vocabulary  to  the  Voice  System's  prestored  fixed  vocabulary  in 
real-time.  This  enhanced,  volatile  vocabulary  can  then  be  accessed 
by  all  users  of  the  Voice  System  in  either  the  TALK  or  VERIFY  modes. 


SECTION  4 


HOST  MICROCOMPUTER 


The  Host  Microcomputer,  originally  developed  for  demonstrating 
AFSATCOM  polling  improvements  (refs.  2,  3),  has  been  upgraded  to 
accommodate  the  speech  techniques  described.  It  now  consists  of  an 
Intel  8080A  microprocessor-based  SBC  80/20  Single  Board  Computer, 
two  National  Semiconductor  BLC-416  16K  byte  electronically 
programmable  read-only  memory  (EPROM)  boards,  an  Intel  Model  450  16K 
byte  RAM  board,  a  power  supply  subsystem,  and  interface/display 
logic  circuitry. 

A  small  table-top,  19-inch  modular  rack,  housing  an  Intel  SBC 
604  Modular  Cardcage/Backplane,  provides  mounting  space  for  the 
various  boards,  power  supplies,  display  circuits,  test  points,  and 
rear  cable  terminations  that  interconnect  to  the  AFSATCOM  Type  12 
terminal.  In  addition,  two  multipole  bypass  switches,  mounted  on 
the  front  of  the  microcomputer  assembly,  can  physically  disengage 
the  entire  Polling/Voice  System  from  the  AFSATCOM  terminal 
Interfaces  without  physically  removing  connectors. 

Figure  3  shows  the  Host  Microcomputer  EPROM/RAM  memory 
organization  for  the  Polling/Voice  System. 
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Figure  3.  Memory  Organization  For  Polling/Voice  Program 
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SECTION  5 


VOICE  SYNTHESIZER 


The  Voice  Synthesizer,  shown  in  appendix  B,  consists  of  a 
Votrax  Versatile  Speech  Module  VSM/1  single-board  computer  featuring 
a  Motorola  MC6808P  microprocessor  and  a  Votrax  SC-01  phoneme  speech 
synthesizer  integrated  circuit.  This  board  accommodates  3K  bytes  of 
RAM,  a  2K  byte  operating  system  with  a  byte-oriented  editor,  8K 
bytes  of  prestored  vocabulary  in  read-only  memory  (ROM)  (expandable 
to  24K  bytes),  variable  clocks  for  speech  rate  and  pitch  control, 
and  an  on-board  audio  amplifier  (with  volume  control)  that  can 
deliver  1  W  output  into  an  8  ohm  load.  Serial  (RS-232)  and  parallel 
interfaces  are  also  provided  with  selectable  baud  rates  from  75  to 
9600  b/s. 

A  lexicon  of  over  1300  industrial/engineering  words,  prefixes, 
and  suffixes  is  stored  in  the  vocabulary  ROM.  The  board  also 
supports  speech  synthesis  using  either  of  two  phoneme  modes  (fixed 
or  transitional  inflection),  thereby  providing  a  virtually  unlimited 
vocabulary  from  a  set  of  64  different  phoneme  code  symbols.  The 
SC-01  synthesizer  requires  a  data  rate  of  about  70  b/s  for 
continuous  speech  production,  thus  making  it  suitable  for 
applications  such  as  AFSATCOM  or  MIL.STAR  where  channel  rates  may  be 
limited  to  75  b/s. 

Table  1  summarizes  the  basic  Votrax  SC-01  phoneme  codes 
accepted  by  the  VSM/1.  Phonemes,  prestored  speech  (stored  as 
phoneme  sequences),  prestored  and  user-defined  sound  effects, 
inflection  levels,  pause  durations,  and  instantaneous/transitioned 
trim  controls  for  continuous  dynamic  manipulation  of  audio 
parameters  can  all  be  intermixed  in  any  of  the  on-board  audio¬ 
sequence  memories.  Finally,  a  half-memory  plane  expansion  connector 
provides  32K  bytes  of  off-board  memory  access  via  the  microprocessor 
data/address/control  bus.  Reference  4  fully  describes  the 
capabilities  of  the  Votrax  VSM/1  voice  synthesizer. 
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SECTION  6 


VOICE  SYSTEM  SOFTWARE 


The  Host  Microcomputer  demonstration  software  was  written  in 
Intel  PL/M-80  high-level  language  on  the  MITRE  Corporation  in-house 
time  sharing  (TSO)  system.  The  Voice  Program  PL/M-80  Source  Code, 
shown  in  appendix  C,  employs  structured  programming  techniques  that 
are  modular,  interrupt-free,  and  self-documenting.  Source  code  was 
compiled,  debugged,  and  downloaded  from  TSO  to  a  Tektronix  8002A 
microprocessor  development  system.  Voice  Mode  executable  code 
occupying  approximately  7K  bytes  of  ROM,  along  with  16K  bytes  of  ROM 
vocabulary,  was  then  generated  and  installed  on  the  Host  Micro¬ 
computer.  Appendix  D  shows  the  Voice  Program  8080A  Assembly  Code 
Instruction  Listing;  appendix  E  shows  the  Voice  Program  Source-to- 
Assembly  Code  Cross-Reference  Map;  appendix  F  shows  the  Voice 
Program  Symbol  Table  Memory  Map;  and  appendix  G  shows  the  Voice 
Program  Vocabulary  Table  ROM  Listing. 

Table  2  summarizes  the  Host  Microcomputer  memory  locations  for 
the  major  modules  of  the  Polling/Voice  program  software.  The 
overall  Polling/Voice  system  software  is  represented  functionally  by 
the  flow  diagram  in  figure  4.  Shown  are  the  significant  processing 
functions  of  each  major  module  of  the  Voice  Mode  along  with  the 
logical  flow  of  this  imbedded  software.  The  Host  Microcomputer 
operating  system  provides  all  of  the  Improved  Polling  and  input/ 
output  (I/O)  functions  for  the  AFSATCOM  Type  12  terminal.  Note  that 
both  Voice  Mode  and  Improved  Polling  are  available  simultaneously. 

The  Voice  System  derives  input  from  the  main  polling  program 
major  loop  on  a  message-by-message  basis  only.  For  each  message, 
however,  internal  processing  functions  are  broken  down  on  a 
word-by-word  basis  for  the  VERIFY,  TALK,  and  WORD  STORE  modes  in 
accordance  with  the  individual  message  formatting  requirements 
summarized  in  appendix  H.  When  Voice  Mode  processing  is 
complete,  control  is  returned  to  the  main  program. 
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WORD  SUFFER: 

1.  IDENTIFIES  VOICED  OR  VERIFY 
MODE 

2.  FORMATS  VOICEO  MODE 
MESSAGE  PREAMBLE 

3.  FORMATS  SPELLING  MODE 
PREAMBLE/POST  AMBLE 

4  FETCHES  AND  STORES  INPUT  WORD 
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6  CHECKS  FOR  LAST  INPUT  WORD  AND 
ROUTES  ACCORDINGLY 


Figure  4.  Overall  Pol  1 ino/Voice  System  Software  Functional  Flow  Diagram 


6.1  VOICE  MODE  INITIALIZATION 


Figure  5  shows  the  flowchart  of  Voice  Mode  Initialization. 

This  module  is  accessed  from  a  Power-On  reset  control  on  the  Host 
Microcomputer  and  initializes  all  variables  and  flag  settings  in  the 
subsequent  major  modules  of  the  Voice  Mode.  Initialization  for  the 
Store  Algorithm  takes  place  within  the  Voice  Mode  Test  module 
initialization. 


6.2  VOICE  MODE  TEST 

Access  to  the  Voice  Mode  Test  module  is  obtained  from  the  Mode 
Test  and  Formatting  sub-module  within  the  main  polling  program 
Receive  Input  Algorithm  (from  Modem).  Figure  6  shows  the  flowchart 
of  the  Voice  Mode  Test  module.  This  module  checks  for  valid  message 
character  counts  and  header  formats,  and  determines  appropriate 
routing  to  either  the  Store  Algorithm  or  the  Word  Counter  module. 

If  header  checks  fail,  an  error  message  is  formatted  and  sent  to  the 
sender  via  the  appropriate  output  algorithm  of  the  main  polling 
program. 


6.3  STORE  ALGORITHM 

Figure  7  shows  the  flowchart  of  the  Store  Algorithm.  This 
module  checks  for  valid  word  and  phoneme  lengths  corresponding  to 
the  formatted  WORD  STORE  message.  It  then  checks  for  adequate  WORD 
STORE  RAM  space  and  stores  the  word  (along  with  its  length  vector), 
and  the  phoneme  string  (and  its  length  vector),  into  the  next 
available  RAM  location.  Control  is  then  returned  to  the  main 
polling  program.  If  any  of  the  checks  fail,  an  error  message  is 
formatted  and  sent  to  the  sender  via  the  appropriate  output 
algorithm  of  the  main  polling  program. 


6.4  WORD  COUNTER 

Figures  8a,  8b,  and  8c  show  the  flowcharts  for  the  Word  Counter 
module.  This  module  is  subdivided  into  Beginning-of-Word  Tests, 
End-of-Word  Tests,  and  Invalid  Word  Character  Tests.  Besides 
identifying  the  beginning  and  end  of  words,  it  flags  the  special 
voice  sub-modes  (Spelling;  Prefix/Suffix;  Direct)  available  with  the 
voice  program.  Word  Counter  also  sets  appropriate  pause  states 
based  on  a  word  termination  character;  verifies  valid  word  lengths; 
and  checks  for  invalid  word  message  symbols  within  the  formatted 
input  message. 
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Figure  8(a).  Word  Counter:  Beginning-of-Word  Tests 
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Figure  8(b).  Word  Counter:  End-of-Word  Tests 


Figure  8{c).  Word  Counter:  Invalid  Word  Character  Tests 


6.5  TABLE  LOOKUP 


Figures  9a,  9b,  9c,  9d,  and  9e  show  flowcharts  for  the  Table 
Lookup  module.  This  module  is  subdivided  into  lookup  algorithms  for 
Spelling,  ROM,  RAM,  and  Prefix/Suffix.  Also  shown  is  an  overall 
flowchart  depicting  the  routing  to  these  various  lookup  algorithms. 
After  initialization  of  search  parameters  and  appropriate  selection 
of  the  algorithm  to  be  executed,  a  previously  identified  word  is 
translated  into  either  Votrax  prestored  speech  memory  address 
locations  on  the  VSM/1  voice  synthesizer  or  VSM/1  phoneme-mode 
sequences  for  later  output  message  formatting  in  the  Word  Buffer 
module.  Phoneme  mode  output  sequences  are  either  derived  from  a 
lookup  match  with  prestored  RAM  vocabulary  or  from  direct  (phoneme) 
sequences  input  in  the  TTY  message  text. 


6.6  WORD  BUFFER 

Figure  10  shows  the  flowchart  for  the  Word  Buffer  module. 
Functionally,  this  module  first  identifies  the  need  to  output 
messages  in  either  a  TALK  mode  or  a  VERIFY  mode.  TALK  mode  output 
message  formats  include  a  preamble  (an  escape  sequence)  to  reset  the 
VSM/1  synthesizer  to  a  known  state,  followed  by  the  Votrax  prestored 
speech  memory  address  locations  or  phoneme  mode  sequences  described 
previously.  Word  Buffer  appends  a  sound  effect  preamble  and 
postamble  to  any  words  output  via  the  Spelling  mode  in  order  to 
differentiate  them  from  a  prestored  vocabulary  match.  Finally,  this 
module  determines  if  the  current  processed  word  being  formatted  into 
an  output  message  is  the  last  word  to  be  handled  in  the  incoming 
message.  If  so,  control  is  returned  to  the  main  polling  program; 
otherwise  execution  returns  to  the  Word  Counter  module. 
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Figure  9(a).  Table  Lookup:  Overall 


23 


Figure  9(b).  Table  Lookup:  Spelling 


OOES  \ 

^  EACH  INPUT 
CHARACTER  COMPARE 
.  TO  ROM  TABLE 

ENTRY?  / 


SET  ROM 
MATCH  FLAG 


WORD  BU'  rER 


Figure  9(c).  Table  Lookup:  ROM  Word 


RAM  WORD  TABLE 
LOOKUP 


SET  WORD  COUNT 
TO  ASCII 
EQUIVALENT 


INITIALIZE  TABLE 
LENGTH  POINTER 


LENGTH  \  T 


SET  SPELLING 
MODE  FLAG 
=  TRUE 


COMPUTE 
NEXT  TABLE 
POINTER 


DOES 

WORD  COUNT 
=  TABLE 
ENTRY  ?  ^ 


SPELLING 

LOOKUP 


9(e).  Table  Lookup:  Prefix/Suffix 
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Figure  10.  Word  Buffer  Flowchart 
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SECTION  7 


RESULTS  AND  CONCLUSIONS 


Following  the  completion  of  bench  testing  and  terminal 
integration,  the  Voice  System  was  successfully  demonstrated  using  an 
AFSATCOM  NB  channel.  This  demonstration  included  the  exercise  of 
the  TALK,  VERIFY,  and  WORD  STORE  modes.  No  attempt  was  made  to 
optimize  or  quantify  the  voice  quality  achieved  with  the  VSM/1 
standard  lexicon.  The  Voice  System  was  shown  to  be  both 
intelligible  and  extremely  versatile  in  accommodating  voice  traffic 
normally  associated  with  these  TTY  channels,  while  operating  within 
the  constraints  of  the  AFSATCOM  system. 

This  initial  demonstration  test  indicates  that  the  addition  of 
Synthetic-voice  response  capability  is  feasible  for  a  limited 
capacity  channel  as  an  adjunct  to  existing  hard-copy  teletype. 
Implementation  need  not  involve  modifying  existing  AFSATCOM  hardware 
or  software  since  such  real-time  voice  communications  can  be 
supported  at  75  b/s  using  present  system  interface  constraints. 

This  type  of  voice  capability  may  be  attractive  for  MILSTAR  and 
other  applications  where  channel  capacity  for  certain  users  limits 
operation  to  low  data  rate  teletype  communications. 

Finally,  the  Voice  System  does  not  preclude  use  of  currently 
available  voice  entry  devices  which  can  be  configured  to  provide  the 
interface  and  message  formats  needed  to  achieve  an  end-to-end  voice 
input/voice  output  capability. 
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Table  A-l 


Prestored  Word  Vocabulary  Table 


A 

AND 

BAG 

ABLE 

ANGLE 

BALANCE 

ABORT 

ANOTHER 

BALL 

ABOUT 

ANSWER 

BAND 

ABOVE 

ANY 

BANK 

ACCEPT 

APOSTROPHE 

BAR 

ACCESS 

APPROACH 

BASE 

ACCOUNT 

APPROVE 

BASIC 

ACID 

APPROXIMATE 

BAT 

ACT 

APRIL 

BATCH 

ACTIVE 

ARCHITECT 

BATH 

ACTUAL 

ARE 

BATTERY 

ADD 

AREA 

BE 

ADDRESS 

ARRIVE 

BED 

ADJACENT 

ARROW 

BEEN 

ADJUST 

ARTICLE 

BEEP 

ADVANCE 

AS 

BEFORE 

ADVISE 

ASCII 

BEGIN 

AFFECT 

ASK 

BELL 

AFTER 

ASSEMBLE 

BELOW 

AGAIN 

ASSET 

BEND 

AGE 

ASSIGN 

BEST 

AGENT 

ASSIST 

BETA 

AHEAD 

ASSOCIATE 

BETTER 

AID 

ASSUME 

BETWEEN 

AIR 

AT 

BID 

ALARM 

ATE 

BIG 

ALERT 

ATTACHE 

BILL 

ALL 

ATTEMPT 

BILLION 

ALLOCATE 

ATTEND 

BIN 

ALLOW 

AUDIO 

BINARY 

ALPHA 

AUGUST 

BIRTHDAY 

ALREADY 

AUTHORIZE 

BIT 

ALSO 

AUTOMATIC 

BITE 

ALTITUDE 

AVAILABLE 

BLACK 

ALUMINUM 

AVERAGE 

BLANK 

AM 

AVOID 

BLEW 

AMERICA 

BLIND 

AMOUNT 

B 

BLOCK 

AMP 

BACK 

BLOWN 

AMPLIFY 

BAD 

BLUE 

AN 

BADGE 

BLUR 

BOARD 

BOLT 

BOND 

BOOK 

BORED 

BOSS 

BOTHER 

BOTTOM 

BOUGHT 

BOX 

BRACE 

BRAIN 

BRAKE 

BRANCH 

BRAVO 

BREAK 

BRIDGE 

BRIEF 

BRIGHT 

BRING 

BROKE 

BROUGHT 

BROWN 

BUBBLE 

BUDGET 

BUG 

BUILD 

BUS 

BUSINESS 

BUSY 

BUT 

BUTTON 

BUY 

BY 

BYE 

BYTE 

C 

CABLE 

CALENDAR 

CALIBRATE 

CALL 
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CAME 

COLLECT 

CRANE 

DEFER 

CANCEL 

COLON 

CRASH 

DEFICIT 

CAPABLE 

COLOR 

CREASE 

DEGREE 

CAPACITOR 

COLUMN 

CREATE 

DEI  .AY 

CAPACITY 

COMBINE 

CREATION 

DELETE 

CAR 

COMMA 

CREDIT 

DELIVER 

CARD 

COMMAND 

CREW 

DELTA 

CARE 

COMMERCE 

CRITICAL 

DEMAND 

CARPENTER 

COMMERCIAL 

CROSS 

DEMONSTRATE 

CARRIAGE 

COMMUNICATE 

CROWD 

DENY 

CARRY 

COMPANY 

CRY 

DESTROY 

CARTON 

COMPARE 

CUE 

DETAIL 

CASE 

COMPILE 

CUP 

DETERMINE 

CASH 

COMPLETE 

CURIOUS 

DEVICE 

CASSETTE 

COMPLY 

CURRENCY 

DEW 

CATALOG 

COMPONENT 

CURRENT 

DIAGNOSTIC 

CATEGORY 

COMPUTER 

CURVE 

DIAL 

CAUTION 

CONCEAL 

CUSTOMER 

DICTIONARY 

CENT 

CONDENSE 

CUT 

DID 

CENTER 

CONDITION 

CYCLE 

DIE 

CENT  I 

CONFIRM 

DIET 

CENTIGRADE 

CONFUSE 

D 

DIFFER 

CERTIFY 

CONFUSION 

DAILY 

DIFFERENCE 

CHANGE 

CONGRATULATIONS 

DAMAGE 

DIFFERENT 

CHARACTER 

CONNECT 

DANGER 

DIGIT 

CHARGE 

CONSOLE 

DARK 

DIGITAL 

CHARLIE 

CONSULT 

DASH 

DIME 

CHART 

CONSUME 

DATA 

DIODE 

CHECK 

CONTAIN 

DATE 

DIRECT 

CHEER 

CONTINUE 

DAY 

DIRECTORY 

CHIP 

CONTRACT 

DEAD 

DIRT 

CHOICE 

CONTRAST 

DEAF 

DISAGREE 

CIRCLE 

CONTROL 

DEALER 

DISAPPEAR 

CIRCUIT 

CONVENIENT 

DEAR 

DISCONNECT 

CITY 

COPPER 

DEBIT 

DISCUSS 

CLAIM 

COPY 

DEBT 

DISK 

CLASS 

CORRECT 

DECEMBER 

DISPLAY 

CLEAN 

CORRESPOND 

DECIDE 

DISTANCE 

CLEAR 

COSINE 

DECIMAL 

DIVIDE 

CLERK 

COST 

DECISION 

DIVIDEND 

CLIP 

COULD 

DECLINE 

DIVISION 

CLOCK 

COUNT 

DECREASE 

DO 

CLOSE 

COUNTRY 

DEDUCT 

DOCK 

CLOUD 

COUPLE 

DEEP 

DOCTOR 

COARSE 

COURAGE 

DEER 

DOCUMENT 

CODE 

COURSE 

DEFEAT 

DOES 

COIN 

COURT 

DEFEND 

DOLLAR 

COLLAR 

COVER 

DEFENSIVE 

DONE 
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DOOR 

ENABLE 

FEAT 

FOUR 

DOUBLE 

ENCLOSE 

FEATURE 

FOURTH 

DOUBT 

END 

FEBRUARY 

FOXTROT 

DOWN 

ENDORSE 

FEDERAL 

FRAME 

DRAFT 

ENGINE 

FEE 

FRAUD 

DRAW 

ENGINEER 

FEED 

FREE 

DRILL 

ENGLISH 

FEET 

FRENCH 

DRINK 

ENTER 

FEMALE 

FREQUENCY 

DRIVE 

ENTRY 

FIELD 

FREQUENT 

DROP 

EPSILON 

FIFTEEN 

FRIDAY 

DRUM 

EQUAL 

FIFTH 

FRIGHT 

DRY 

EQUIPMENT 

FIFTY 

FROM 

DUE 

ERASE 

FILE 

FRONT 

DUMP 

ERROR 

FILL 

FRUIT 

DURATION 

ESCAPE 

FINAL 

FUEL 

DURING 

ESCROW 

FINANCE 

FULL 

DUTY 

ESTABLISH 

FIND 

FUNCTION 

DWELL 

ESTATE 

FINGER 

FUND 

ESTIMATE 

FINISH 

FURNACE 

E 

EXACT 

FIRE 

FURTHER 

EACH 

EXAMINE 

FIRST 

FUTURE 

EAR 

EXCEED 

FIT 

EARLY 

EXCEPT 

FIVE 

G 

EARN 

EXCHANGE 

FIX 

GAGE 

EAST 

EXECUTE 

FIXTURE 

GAIN 

EASY 

EXEMPT 

FLASH 

GAIT 

ECHO 

EXIT 

FLAT 

GALLON 

EDGE 

EXPECT 

FLIGHT 

GAME 

EDIT 

EXPEDITE 

FLIP 

GAMMA 

EDUCATE 

EXPEND 

FLOOR 

GAP 

EFFECT 

EXPERIMENT 

FLOP 

GARAGE 

EFFICIENT 

EXPONENT 

FLOW 

GAS 

EFFORT 

EXPRESS 

FLY 

GATE 

EIGHT 

EXTENSION 

FOLD 

GAUGE 

EIGHTH 

FOLLOW 

GENERAL 

EIGHTY 

F 

FOOD 

GENERATE 

EITHER 

FACE 

FOOT 

GENTLEMEN 

ELECTRIC 

FACILITY 

FOR 

GERMAN 

ELECTRICIAN 

FACT 

FORCE 

GET 

ELECTRONIC 

FAHRENHEIT 

FORE 

GIRL 

ELEVATOR 

FAIL 

FOREMAN 

GIVE 

ELEVEN 

FALL 

FORGET 

GLASS 

ELIGIBLE 

FALSE 

FORGIVE 

GLITCH 

ELIMINATE 

FAMILIAR 

FORM 

GLOBE 

ELSE 

FAR 

FORMAT 

GO 

EMIT 

FARAD 

FORTY 

GOLF 

EMPLOY 

FAST 

FORWARD 

GOOD 

EMPTY 

FAULT 

FOUND 

GOVERN 
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GRADE 

HOLD 

GRAM 

HOLE 

GRAND 

HOME 

GRAPH 

HOOK 

GRATE 

HOST 

GRAY 

HOT 

GREAT 

HOTEL 

GREEN 

HOUR 

GREET 

HOUSE 

GREY 

HOW 

GRIND 

HUMAN 

GROCERY 

HUNDRED 

GROUND 

GROUP 

HUNGRY 

GROW 

I 

GUARANTEE 

IDLE 

GUARD 

IDOL 

GUESS 

IF 

IMMEDIATE 

H 

IMPORTANT 

HAD 

IMPROPER 

HALF 

IMPROVE 

HALT 

IN 

HAMMER 

INCH 

HAND 

INCLUDE 

HANDLE 

INCOME 

HANG 

INDEPENDENT 

HAPPY 

INDEX 

HARD 

INDIA 

HAS 

INDICATE 

HAVE 

INDUSTRIAL 

HE 

INFORM 

HEAD 

INITIAL 

HEAR 

INN 

HEART 

INPUT 

HEAT 

INQUIRE 

HEAVY 

INSERT 

HEIGHT 

INSPECT 

HELD 

INSTALL 

HELLO 

INSTEAD 

HELP 

INSTRUCT 

HENRY 

INSTRUMENT 

HER 

INSUFFICIENT 

HERE 

INSURANCE 

HERTZ 

INTEREST 

HEX 

INTERFACE 

HIGH 

INTERPRET 

HIS 

INTERRUPT 

INTRUDE 

LEGAL 

INVALID 

LEND 

INVENT 

LENGTH 

INVENTORY 

LESS 

INVEST 

LET 

INVOICE 

LETTER 

IRREGULAR 

LEVEL 

IS 

LIFE 

IT 

LIGHT 

ITEM 

LIKE 

LIMA 

J 

LIMIT 

JACK 

LINE 

JANUARY 

LINEAR 

JOB 

LINK 

JOIN 

LIP 

JOLT 

LIQUID 

JOY 

LIST 

JUDGE 

LISTEN 

JULIET 

LITTLE 

JULY 

LOAD 

JUMP 

LOAN 

JUNE 

LOCAL 

LOCK 

K 

LOG 

KEEP 

LONG 

KEY 

LOOK 

KEYBOARD 

LOSS 

KILL 

LOST 

KILO 

LOT 

KNEW 

LOW 

KNOT 

KNOW 

M 

KNOWLEDGE 

MACHINE 

MAIL 

L 

MAINTENANCE 

LAB 

MAKE 

LABOR 

MALE 

LANGUAGE 

MAN 

LAPSE 

MANAGE 

LARGE 

MANUAL 

LAST 

MANUFACTURE 

LATE 

MANY 

LAW 

MAP 

LEAD 

MARCH 

LED 

MARGIN 

LEFT 

MARK 

LEG 

MARKET 

37 


MATCH 

MS 

MATURE 

MUCH 

MAXIMUM 

MULTI 

MAY 

MULTIPLE 

ME 

MULTIPLY 

MEASURE 

MEAT 

N 

MECHANICAL 

NAME 

MEDIA 

NANO 

MEDICINE 

NATIONAL 

MEDIUM 

NATIVE 

MEET 

NEAR 

MEGA 

NEAT 

MEMBER 

NECK 

MEMORY 

NEED 

MEN 

NEGATIVE 

MERCHANDISE 

NET 

MERGE 

NEUTRAL 

MESSAGE 

NEW 

METAL 

NEXT 

METER 

NICE 

MICRO 

NICKEL 

MIDDLE 

NIGHT 

MIKE 

NINE 

MILE 

NINETY 

MILL 

NINTH 

MILLI 

NO 

MILLION 

NOISE 

MINI 

NONE 

MINUS 

NOON 

MINUTE 

NORMAL 

MISCELLANEOUS 

NORTH 

MISS 

NOT 

MISTAKE 

NOTE 

MODE 

NOTHING 

MODEL 

NOTICE 

MODULE 

NOTIFY 

MONDAY 

NOVEMBER 

MONEY 

NOW 

MONTH 

NUMBER 

MORE 

NURSE 

MORNING 

NUT 

MOST 

MOTOR 

0 

MOUNT 

OAR 

MOVE 

OBJECT 

MR 

OBLIGATION 

MRS 

OBSOLETE 

OCTOBER 

PARTIAL 

ODD 

PASS 

OF 

PASSED 

OFF 

PAST 

OFFICE 

PAT 

OFFICIAL 

PATTERN 

OFTEN 

PAUSE 

OHM 

PAY 

OIL 

PEA 

OLD 

PEACE 

OMEGA 

PEAK 

OMIT 

PEEK 

ON 

PERCENT 

ONCE 

PERIOD 

ONE 

PERMANENT 

ONLY 

PERSON 

OPEN 

PERSONAL 

OPERABLE 

PERSONALITY 

OPERATE 

PHASE 

OPERATOR 

PHONE 

OPTION 

PICK 

OR 

PICO 

ORANGE 

PIECE 

ORDER 

PINT 

ORE 

PIPE 

ORIGINAL 

PLACE 

OSCAR 

PLAIN 

OTHER 

PLAN 

OUNCE 

PLANE 

OUT 

PLANT 

OVEN 

PLAY 

OVER 

PLEASE 

OWN 

PLOT 

OXYGEN 

PLUS 

POCKET 

P 

POINT 

PACK 

POKE 

PACKAGE 

POLICE 

PAGE 

POLICY 

PAID 

POOR 

PAIN 

POP 

PANE 

PORT 

PANEL 

POSITION 

PAPA 

POSITIVE 

PAPER 

POSSIBLE 

PARCEL 

POST 

PAREN 

POTENTIAL 

PART 

POUND 
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POUR 

QUICK 

POWER 

QUIET 

PRACTICE 

QUIT 

PREMIUM 

QUIZ 

PREPARE 

QUOTA 

PRESS 

PRESSURE 

QUOTE 

PREVENT 

R 

PREVIOUS 

RADIO 

PRICE 

RAIL 

PRINCIPAL 

RAIN 

PRINCIPLE 

RAISE 

PRINT 

RANGE 

PRIOR 

RATE 

PRIORITY 

RATIO 

PRIVATE 

REACH 

PROBE 

READ 

PROBLEM 

READY 

PROCEDURE 

REAL 

PROCEED 

REASON 

PROCESS 

REBATE 

PRODUCE 

RECALL 

PRODUCT 

RECEIPT 

PROFESSION 

RECEIVE 

PROFIT 

RECORD 

PROGRAM 

RED 

PROGRESS 

REEL 

PROJECT 

REFER 

PROM 

REFUND 

PROMOTE 

REFUSE 

PROPOSE 

REGISTER 

PROTECT 

REGULAR 

PUBLIC 

REIN 

PULL 

REJECT 

PULSE 

RELAY 

PURCHASE 

RELEASE 

PURE 

REMAIN 

PURPOSE 

REMOVE 

PUSH 

REPAIR 

PUT 

REPEAT 

REPLACE 

Q 

REPORT 

QUALIFY 

REPRESENT 

QUANTITY 

REQUEST 

QUART 

REQUIRE 

QUARTER 

REQUISITION 

QUEBEC 

RESCUE 

QUESTION 

RESEMBLE 

RESET 

SECURITY 

RESISTOR 

SEE 

RESPECT 

SEIZE 

RESPOND 

SELECT 

RESPONSIBLE 

SELL 

REST 

SEMI 

RESTRICT 

SEND 

RESULT 

SENT 

RESUME 

SENTENCE 

RETAIL 

SEPARATE 

RETAIN 

SEPTEMBER 

RETURN 

SEQUENCE 

REVISION 

SERIAL 

REVOLVE 

SERIES 

RIBBON 

SERVICE 

RIGHT 

SET 

ROMEO 

SEVEN 

ROOM 

SEVENTH 

ROOT 

SEVENTY 

ROUND 

SEVERAL 

ROUTE 

SEW 

ROW 

SHARE 

RUN 

SHARP 

RUSH 

SHIFT 

SHIP 

S 

SHOP 

SAFE 

SHORT 

SAIL 

SHOULD 

SALARY 

SHUNT 

SALE 

SHUT 

SAME 

SIDE 

SATURDAY 

SIERRA 

SAVE 

SIGNAL 

SAY 

SILVER 

SCAN 

SINGLE 

SCENT 

SIX 

SCHEDULE 

SIXTH 

SCHOOL 

SIXTY 

SCIENCE 

SIZE 

SCORE 

SKIN 

SCRAP 

SKY 

SCREW 

SLANG 

SEA 

SLASH 

SEARCH 

SLAVE 

SEAT 

SLIP 

SECOND 

SLOW 

SECRET 

SMALL 

SECTION 

SMELL 

SMILE 

STRUCTURE 

THIN 

TWENTY 

WENT 

SMOKE 

STYLE 

THING 

TWO 

WEST 

SNOW 

SUBJECT 

THINK 

TYPE 

WET 

SO 

SUBSTITUTE 

THIRD 

WHAT 

SOFT 

SUBTRACT 

THIRTEEN 

U 

WHEEL 

SOLD 

SUFFICIENT 

THIRTY 

ULTRA 

WHEN 

SOLID 

SUGGEST 

THOUSAND 

UNDER 

WHERE 

SOME 

SUIT 

THREE 

UNIFORM 

WHICH 

SON 

SUITE 

THREW 

UNTIL 

WHILE 

SORRY 

SUM 

THROUGH 

UP 

WHISKEY 

SORT 

SUMMARY 

THURSDAY 

URGENT 

WHITE 

SOUND 

SUMMER 

TICKET 

US 

WHO 

SOURCE 

SUN 

TILL 

USE 

WHOLE 

SOUTH 

SUNDAY 

TIME 

WHY 

SPACE 

SUPER 

TIRE 

V 

WILL 

SPARK 

SUPPLY 

TITLE 

VACANT 

WINDOW 

SPEAK 

SURFACE 

TO 

VALID 

WINTER 

SPECIAL 

SURGE 

TODAY 

VALUE 

WIRE 

SPEECH 

SURGERY 

TOILET 

VARY 

WITH 

SPEED 

SURGICAL 

TOLL 

VENDOR 

WITHDRAW 

SPELL 

SURPLUS 

TOMORROW 

VENT 

WITHOUT 

SPEND 

SUSPEND 

TON 

VERIFY 

WON 

SPLIT 

SWEEP 

TONE 

VERY 

WORD 

SPOON 

SWEET 

TOO 

VIA 

WORK 

SPRING 

SWITCH 

TOOL 

VICTOR 

WRITE 

SQUARE 

SYNTAX 

TOTAL 

VOICE 

WRONG 

STACK 

SYSTEM 

TOUCH 

VOID 

STAIR 

TOWEL 

VOLT 

X 

STAND 

T 

TRACE 

VOLUME 

X-RAY 

STANDARD 

TABLE 

TRADE 

STAR 

TAIL 

TRAIN 

W 

Y 

STARE 

TALE 

TRANSACT 

WAGE 

YANKEE 

START 

TALK 

TRANSFER 

WAIT 

YARD 

STATE 

TANGENT 

TRANSISTOR 

WANT 

YEAR 

STATION 

TANGO 

TRANSMIT 

WAS 

YELLOW 

STATUS 

TARGET 

TRANSPORT 

WASH 

YES 

STEAL 

TEA 

TRANSPORTATION 

WATER 

YESTERDAY 

STEEL 

TEAM 

TRAVEL 

WATT 

YET 

STEP 

TECHNICAL 

TRIANGLE 

WAVE 

YOU 

STICK 

TEE 

TROUBLE 

WAY 

YOUR 

STOCK 

TEMPERATURE 

TRUCK 

WE 

STOP 

TEN 

TRUE 

WEAK 

Z 

STORE 

TERMINAL 

TRUST 

WEAPON 

ZAP 

STRAIGHT 

TEST 

TRY 

WEAR 

ZERO 

STRAIT 

THAN 

TUESDAY 

WEDNESDAY 

ZONE 

STREET 

THE 

TUNE 

WEEK 

ZULU 

STRESS 

THEN 

TURN 

WEIGH 

STRING 

THEORY 

TWELVE 

WEIGHT 
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Table  A-2 


Prestored  Prefix/Suffix  Vocabulary 


CON 

ING 

CIS 

LESS 

EN 

LY 

IN 

MENT 

NON 

NESS 

PRE 

S 

RE 

T 

UN 

TION 

ED 

SION 

ER 

TEEN 

ES 

WARD 

FUL 

Y 

Z 


Table  A- 3 

Prestored  Spelling  Word  Vocabulary 


A 

= 

ALPHA 

N 

= 

NOVEMBER 

0 

= 

B 

= 

BRAVO 

0 

= 

OSCAR 

1 

= 

C 

= 

CHARLIE 

P 

= 

PAPA 

2 

= 

D 

= 

DELTA 

Q 

= 

QUEBEC 

3 

= 

E 

= 

ECHO 

R 

= 

ROMEO 

4 

= 

F 

= 

FOXTROT 

S 

= 

SIERRA 

5 

= 

G 

= 

GOLF 

T 

= 

TANGO 

6 

= 

H 

= 

HOTEL 

U 

= 

UNIFORM 

7 

= 

I 

= 

INDIA 

V 

= 

VICTOR 

8 

= 

J 

= 

J.  l,IET 

w 

= 

WHISKEY 

9 

= 

K 

= 

KILO 

X 

= 

X-RAY 

L 

= 

LIMA 

Y 

= 

YANKEE 

M 

= 

MIKE 

Z 

3E 

ZULU 

ZERO 

ONE 

TWO 

THREE 

FOUR 

FIVE 

SIX 

SEVEN 

EIGHT 

NINE 
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VERSATILE  SPEECH  MODULE™ 
(VSM/1) 


FEATURES 

•  True  synthetic  speech  technology  and  a  built  in 
microcomputer  eliminate  the  constraints  of  a 
small  fixed  vocabulary  speech  module 

•  Ultra  low  bit  rate  of  the  SC-01  maximizes  ROM 
word  storage  capabilities 

•  Large  lexicon  of  commonly  used  words  with 
industrial  engineering  base  stored  in  EPROM 

•  Built  in  prefix/suffix  table  for  prestored  words 

•  Additional  vocabulary  can  be  created  and 
permanently  stored 

•  Phoneme  accessing  capability  for  unlimited 
vocabulary 

•  Speech  rate  and  pitch  dynamic  programming  for 
stress  patterns  and  simulation  of  multi-voice 
environments 

•  Sound  effects,  from  gunfire  to  musical 
sequences  can  be  easily  created  from  prestored 
sound  macros.  Additional  sound  macros  can  be 
user  defined  and  EPROM  stored  for  even 
greater  flexibility. 

•  Expandable  via  interface  ports 

•  Parallel  and  RS232  compatible  serial  interfacing 
with  selectable  baud  rates  and  terminal  modes 


Figure  1.  Votrax  VSM/1' “ 
(Versatile  Speech  Module) 


APPLICATIONS 

•  The  VSM/1 '  *  can  be  used  as  a  microcomputer 
to  simulate  or  develop  talking  products,  such  as 
a  talking  calculator  or  talking  games.  It  can  also 
be  used  for  unlimited  real  time  speech  ^synthesis 
while  simultaneously  executing  commands  and 
performing  monitoring  activities. 


•  Foreground  and  background  simultaneous 
operation  for  speech  and  voxOS  (voice  operating 
system) 

•  Built  in  microcomputer  can  also  simultaneously 
perform  monitoring  activities  and  execute 
speech  commands 


•  The  VSM/1'  “  can  plug  directly  into  the  card 
cage  of  an  industrial  control  computer  to  provide 
prompting  for  operating  personnel  (instructions 
for  a  real  time  situation).  Typical  applications 
are  chemical  processing  plants,  nuclear  power 
stations,  aircraft  systems,  seismic  monitoring 
stations  and  automated  warehousing. 


H80  Votrax  (FSW! 


1 %ikmc' 


Division  of  Federal  Screw  Works 

500  Stephenson  Highway,  Troy,  Michigan  48084 

Phone  (313)588-2050 
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APPLICATIONS  (continued) 

•  The  VSM/l”*  can  operate  in  a  computer-to- 
computer  mode  for  task  downloading  in  addition 
to  voice  synthesis.  It  is  a  smart  peripheral  which 
can  be  used  in  a  distributed  processing  mode. 
Instructions  and  activities  can  be  dynamically 
supplied  from  another  computer  or  from  a  user 
ROM. 


The  SC-01  is  a  completely  self-contained  solid 
state  device  which  phonetically  synthesizes  speech 
from  low  data  rate  inputs.  Over  1,300  industrial/ 
engineering  based  words  can  be  stored  in  as  little 
as  8K  bytes  of  ROM.  By  using  the  built  in  prefix/ 
suffix  table,  a  repertoire  of  several  thousand  words 
can  be  created.  Additional  vocabulary,  tailored  to 
the  user's  specific  needs  can  be  permanently 
configured  on  up  to  8K  bytes  of  EPROM  via 
on  board  sockets. 


DESCRIPTION 

The  Votrax  VSM/l"*  introduces  a  new  level  of 
computer  speech  module  performance  and  flex¬ 
ibility.  It  removes  the  constraints  imposed  by 
small  fixed  vocabulary  speech  modules  typically 
used  by  designers.  The  VSM/l"*  is  based  on  the 
truly  synthetic  speech  technology  of  the  SC-01 . 


Using  the  phoneme  capabilities  of  the  SC  01. 
along  with  the  prestored  words,  the  VSM/1’  “  can 
produce  an  unlimited  vocabulary.  Speech  rate, 
pitch  and  pause  controls  can  be  dynamically 
programmed,  via  control  codes,  to  produce  stress 
patterns.  By  altering  the  master  clock  controls, 
many  human  voice  effects  can  be  programmed  to 
simulate  a  multi-voice  environment 


aruw  iuscfrom 


Fig ure  2  VSM / 1  "*  F low  Diagram 


VERSATILE  SPEECH  MODULE™-  VSM/1 


SPECIFICATIONS 

General 

•  1,300  +  prestored  vocabulary 

•  Prefix/suffix  modifiers 

•  Phoneme  mode 

•  Sound  effects 

•  Speech  stress 

•  Usable  as  a  general  purpose  controller/ 
simulator 

Hardware 

•  SC-01  phoneme  synthetiier 

•  Powerful  6800  MPU  (microprocessor  unit) 
based  design 

•  Parallel  and  serial  (RS232I  interface  (selectable 
baud  rate  of  75  9600  bn*  per  secondl 

•  1 K  byte  RAM  (sockets  for  additional  2K  bytes) 

•  2K  byte  voxOS  operating  system 

•  8K  byte  prestored  vocabulary  ROM 

•  Expansion  sockets  for  an  additional  8K  bytes 
(2716)  to  16K  bytes  (2532)  of  jumper  selectable 
EPROMs 

•  On  board  audio  amplifiar,  8  ohm,  1  watt,  with 
volume  control 

•  Half  memory  plane  expansion  connector  (32K 
locations  out  of  64K.  Customer  access  to  32K 
locations  via  the  microcomputer  data  address 
bus.) 

•  Form  compatible  with  a  popular  microcomputer 
board 

•  Variable  speech  rate  clock 

•  Variable  master  clock  frequency  circuitry  for 
pitch  control 


voxOS 

•  Full  feature  byte  oriented  editor  (insert,  delete 
change  and  move  data  pointer) 

•  Computer  and  terminal  prompting  modes 

•  Phonemes,  sound  effects,  controls  and 
prestored  speech  may  be  intermixed  in  any 
audio  sequence  memory 

•  4  audio  sequence  memories  +  1  sound  effects 
control  memory  (16  blocks  of  8  parameters  each) 

•  Memory  dump 

•  Execute  6800  operating  code  sequence  (for 
downloading  or  overriding  operating  system) 

•  12  prestored  sound  macros  (to  provide  basic 
waveshapes  for  user  selection  of  features) 

•  4  user  definable  sound  macros  (to  reside  in  user 
supplied  ROM  firmware) 

•  48  programmable  MCRC  (master  clock  resistor 
capacitor)  settings  for  continuous  dynamic 
manipulation  of  audio  parameters  (instant 
aneous  course  controls) 

•  4  MCRC  transitioned  trim  controls  (slowly  step 
toward  target) 

•  voxOS  bypass  Ito  jump  into  user  supplied 
firmware) 

Audio  Sequence  Commands 

•  Prestored  speech  callout  (16K  byte  direct  access 
range) 

•  Two  phoneme  execution  modes  (fixed  inflection 
and  transitioned  inflection) 

•  4  fixed  inflection  levels  (instant) 

•  4  transitioned  inflection  levels  (step) 

•  16  sound  effect  Icommands)  control  blocks 
(load  control  memory  and  pick  1  of  the  16) 

•  8  speech  rates  (will  not  affect  sound  effects) 

•  8  pause  durations 

•  8  prompting  sounds  (canned  sound  effects) 

•  Prestored  prefix/suffix  word  modifiers 


1 iw/ta/K' 
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APPENDIX  C 

VOICE  PROGRAM  PLM-80  SOURCE  CODE 
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/*  VOICE. DATA  11  DECEMBER  1981  REV  0  */ 

/*  8000H=ORIGIN  OF  PGM  ROM;  4000H=  ORIGIN  OF  PGM  RAM;  B000H=  VOCAB  */ 
/*  */ 

/*  DECLARATIONS  FOR  VOICE  MODE  TEST  */ 

/*  */ 

DECLARE  (  INIT1 ,  INIT2,  INIT3,  INIT4,  INIT5,  INIT6, 

INIT7 ,  INIT8 ,  INIT9  )  LABEL; 

DECLARE  LIT  LITERALLY  'LITERALLY'; 

DECLARE (  V? MODE? PTR,  DEST?PTR ,  DEST?FLAG?PTR ,  SOURCE?FLAG?PTR, 

WORD? LENGTH? PTR,  PHONEME? LENGTH? PTR,  WI?PTR, 

W?TABLE?COUNT?PTR  )  ADDRESS; 

INIT1 :  V? MODE? PTR  =  7435H; 

DEST?PTR  =  7436H; 

DEST?FLAG?PTR  =  7437H; 

SOURCE?FLAG?PTR  =  7438H; 

WORD?LENGTH?PTR  =  7439H; 

PHONEME? LENGTH? PTR  =  743AH; 

WI?PTR  =  743CH; 

W?TABLE?COUNT?PTR  =  743DH; 

DECLARE (  V?MODE  BASED  V?MODE?PTR,  DEST  BASED  DEST?PTR, 

DEST?FLAG  BASED  DEST?FLAG?PTR ,  SOURCE?FLAG  BASED  SOURCE ? FLAG ?PTR, 
WORD?LENGTH  BASED  WORD?LENGTH?PTR ,  PHONEME? LENGTH  BASED 
PHONEME  ?  LENGTH  ?  PTR , 

WI  BASED  WI?PTR,  W?TABLE?COUNT  BASED  W?TABLE?COUNT?PTR  )  BYTE; 
W?TABLE?COUNT  =  0; 

DECLARE  (  VI?PTR,  WORD?START?LOC?PTR ,  WORD ?END?LOC? PTR  )  ADDRESS; 

INIT2 :  VI?PTR  =  743EH; 

WORD  ?  START?  LOC  ?  PTR  =  7440H; 

WORD?END?LOC?PTR  =  7442H; 

DECLARE  (  VI  BASED  VI?PTR,  WORD?START?LOC  BASED  WORD? START? LOC? PTR, 
WORD?END?LOC  BASED  WORD?END?LOC?PTR  )  ADDRESS; 

DECLARE  (  VOICE?MODE?TEST,  SOURCE?FLAG ? STORE ,  WORD?COUNTER, 
DESTINATION?FLAG?STORE ,  V?MODE?ERROR ,  STORE? MODE? TEST, 
V?MIN?CHAR?TEST,  V?SPACE?CHAR?TEST ,  RAM? STORE , 

PHONEME ?LENGTH?TF. ST,  W? STORE  )  LABEL; 

/*  */ 

DECLARE  V?ERROR?HDR  DATA  ('**  VOICE  MODE  FORMAT  ERROR  **'); 

/*  */ 

DECLARE  W?TABLE?PTR  ADDRESS; 

INIT3 :  W?TABLE?PTR  =  7444H; 

DECLARE  (  W?TABLE  BASED  W?TABLE?PTR) (200)  BYTE; 

W?TABLE(0)  =  'O'; 

/*  */ 

DECLARE  MPU?TABLE? BUILD  LIT  '0E58H'; 

DECLARE  SPACE?CHAR  LITERALLY  '20H'; 

DECLARE  TRUE  LITERALLY  ' OFFH ' ,  FALSE  LITERALLY  ' OH ' ; 

/*  */ 

DECLARE  CC?PTR  ADDRESS; 

INIT4 :  CC ? PTR  =  6668H; 

DECLARE  CC  BASED  CC?PTR  ADDRESS; 

DECLARE  CHAR? STORE? PTR  ADDRESS; 

CHAR? STORE? PTR  =  5D64H; 
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DECLARE  (CHAR$STORE  BASED  CHAR$ STORES PTR) (2000)  BYTE; 

DECLARE  0UTTABLE1$PTR  ADDRESS; 

OUTTABLE 1 $  PTR  =  4F8AH; 

DECLARE  (OUTTABLE 1  BASED  0UTTABLE1$PTR) (2000)  BYTE; 

DECLARE  TC1$PTR  ADDRESS; 

TC1$PTR  =  575CH; 

DECLARE  TCI  BASED  TC1$PTR  ADDRESS; 

DECLARE  MSGCOUNT 1 $  PTR  ADDRESS; 

MSGCOUNT 1 $  PTR  =  4E5EH; 

DECLARE  (MSGCOUNT1  BASED  MSGCOUNT 1$ PTR) (150)  ADDRESS; 

DO  VI  =  0  TO  149; 

MSGCOUNT 1(  VI  )  =0; 

END; 

DECLARE  WAITING1$PTR  ADDRESS; 

INIT5:  WAITING1$PTR  =  468BH; 

DECLARE  WAITING1  BASED  WAITING1$PTR  BYTE; 

DECLARE  OUT$TABL£$PTR  ADDRESS; 

OUT$TABLE$PTR  =  666BH; 

DECLARE  (OUT$TABLE  BASED  OUT$TABLE$PTR) (2000)  BYTE; 

DECLARE  TC$PTR  ADDRESS; 

TC$PTR  =  6664H; 

DECLARE  TC  BASED  TC$PTR  ADDRESS; 

DECLARE  MS  G  $  COUNT  $  PTR  ADDRESS; 

MSG$COUNT$PTR  =  6534H; 

DECLARE  (MSG$COUNT  BASED  MSG$COUNT$PTR) ( 150)  ADDRESS; 

DECLARE  WAITING$PTR  ADDRESS; 

WAITING$PTR  =  577AH; 

DECLARE  WAITING  BASED  WAITING$PTR  BYTE; 

/*  */ 

/*  DECLARATIONS  FOR  WORD  COUNTER  */ 

/*  */ 

DECLARE  (  SPELLING$MODE$FLAG$PTR , 

MSG$END$FLAG$PTR ,  WORD  $  MODE  $FLAG  $  PTR ,  PHONEME$MODE$FLAG$PTR , 
PAUSE$FLAG$PTR ,  INV$CHAR$FLAG$PTR  )  ADDRESS; 

SPELLING$MODE$FLAG$PTR  =  7523H; 

MSG$END$FLAG$PTR  =  7525H; 

WORD$  MODE  $  FLAG  $  PTR  =  7526H; 

PHONEME  $  MODE  $  F  LAG  $  PTR  =  7527H; 

PAUSE$FLAG$PTR  =  7528H; 

INV$CHAR$FLAG$PTR  =  7529H; 

DECLARE  (  SPELLING$MODE$FLAG  BASED  SPELLING$MODE$FLAG$PTR , 
MSG$END$FLAG  BASED  MSG$END$FLAG$PTR ,  WORDS MODE? FLAG  BASED 
WORDS MODES FLAGS PTR  >  PHONEME  $  MODE  $  FLAG  BASED  PHONEME$MODESFLAG$PTR , 
PAUSESFLAG  BASED  PAUSE$FLAG$PTR,  INVSCHAR$FLAG  BASED 
INVSCHAR$FLAG$PTR  )  BYTE; 

DECLARE  (  WORD$BEGIN$LOC$PTR ,  WORDS COUNTS PTR, 

WORD$POINTER$LOC$PTR  )  ADDRESS; 

WORDS  BEG IN$  LOC  $  PTR  =  752AH; 

WORDS COUNTS PTR  =  752CH; 

WORD  S  PO I NTER$  LOC  $  PTR  =  752EH; 

DECLARE  (  WORD$BEGIN$LOC  BASED  WORD$BEGIN$LOC$PTR, 

WORDSCOUNT  BASED  WORDS COUNTS PTR,  WORD$POINTER$LOC  BASED 
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WORD$POINTER$LOC$PTR  )  ADDRESS; 

DECLARE  (  SPELLING?MODE?TEST,  INC?WORD?COUNT,  WORD?TERM?TEST , 
WORD?OVER?TEST,  TABLE? LOOKUP,  PAUSE?FLAG?END?SET , 

SPACE?OVER?TEST,  WORD?COUNT?TEST,  WORD?BUFFER,  INV?CHAR?FLAG?CHECK, 
PREFIX?SUFFIX?MODE?TEST,  PHONE ME?MODE?TEST,  WORD?INIT  )  LABEL; 

/*  */ 

DECLARE  ETX?CHAR  LITERALLY  ‘03H'; 

DECLARE  STAR?CHAR  LITERALLY  ' 2AH' ; 

DECLARE  DOLLAR?CHAR  LITERALLY  *24H'; 

DECLARE  SLASH?CHAR  LITERALLY  ' 2FH ' ; 

DECLARE  PERIOD? CHAR  LITERALLY  ' 2EH* ; 

DECLARE  HYPHEN? CHAR  LITERALLY  1 2DH* ; 

DECLARE  POUND?CHAR  LITERALLY  '23H'; 

/*  */ 

/*  */ 

/*  DECLARATIONS  FOR  TABLE  LOOKUP  */ 

/*  */ 

DECLARE  (  WORD?TABLE? SELECT,  PREFIX?SUFFIX?LOOKUP ,  TAB?INIT, 

COMPUTE ? LENGTH? PTR ,  WORD?COUNT?MATCH,  WORD?CHAR?MATCH , 
RAM?COUNT?MATCH ,  RAM?CHAR?MATCH,  COMPUTE?RAM?LENGTH?PTR , 

RAM?TABLE? LOOKUP,  SPELLING?LOOKUP,  COMPUTE?PS?LENGTH?PTR, 
PS?WORD?COUNT?MATCH,  PS?WORD?CHAR?MATCH  )  LABEL; 

DECLARE  TAB?MATCH?FLAG?PTR  ADDRESS; 

INIT6 :  TAB?MATCH?FLAG?PTR  =  753 1H; 

DECLARE  TAB?MATCH$FLAG  BASED  TAB$MATCH?FLAG?PTR  BYTE; 

DECLARE  (  TAB? PTR? PTR,  PS?TAB?PTR?PTR, 

TAB? LENGTH? PTR? PTR,  TAB?STRING?PTR?PTR  )  ADDRESS; 

INIT7 :  TAB?PTR?PTR  =  7532H; 

PS?TAB?PTR?PTR  =  7534H; 

TAB? LENGTH? PTRS PTR  =  756AH; 

TAB?STRING?PTR?PTR  =  756CH; 

DECLARE  TAB? PTR  BASED  TAB?PTR?PTR  ADDRESS; 

DECLARE  TAB?LOC  ADDRESS; 

TABSINIT:  TAB?LOC  =  0B000H; 

DECLARE  (  TAB? LENGTH? PTR  BASED  TAB? LENGTH? PTR? PTR, 

PS?TAB?PTR  BASED  PS?TAB?PTR?PTR, 

TAB?STRING?PTR  BASED  TAB?STRING?PTR?PTR  )  ADDRESS; 

PS?TAB?PTR  =  3EBAH ; 

DECLARE  (TAB  BASED  TAB?LOC) (4000)  BYTE; 

/*  */ 

/*  DECLARATIONS  FOR  SPELLING  LOOKUP  */ 

/*  */ 

/*  */ 

DECLARE  SPELLING?WORD?BUFFER?PTR  ADDRESS; 

SPELLING?WORD?BUFFER?PTR  =  756EH; 

DECLARE  (  SPELLING?WORD?BUFFER  BASED 
SPELLING?WORD?BUFFER?PTR) (100)  BYTE ; 

DECLARE  SPELLING?PTR?SELECT  LABEL; 

DECLARE  (  SI3PTR,  TI?PTR,  INPUT? WORD? COUNT? PTR, 

SPELLING?TAB?PTR?PTR  )  ADDRESS; 

SI?PTR  =  75F6H; 

TISPTR  =  75F7H ; 


INPUT  $ WORD  $  COUNT  $  PTR  =  75F8H; 

SPELLING$TAB$PTR$PTR  =  75F9H; 

DECLARE  (  SI  BASED  SI$PTR,  TI  BASED  TI$PTR,  INPUT$WORD$COUNT  BASED 
INPUT$WORD$COUNT$PTR,  SPELLING$TAB$PTR  BASED 
SPELLING$TAB$PTR$PTR  )  BYTE; 

DECLARE  SPELLING$TAB$LOC  ADDRESS; 

SPELLING$TAB$LOC  =  0EF70H; 

DECLARE  (SPELLING$TAB  BASED  SPELLING$TAB$LOC) (144)  BYTE; 

/*  */ 

/*  */ 

/*  DECLARATIONS  FOR  WORD  BUFFER  */ 

/*  */ 

DECLARE (  VERIFY$MSG$STORE ,  VERIFY$MSG$OVER$TEST,  WORD$ROM$FORMATTER, 
SPELLING$FORMATTER,  PHONEME$FORMATTER ,  LOOKUP$MSG$STORE, 
LOOKUP$MSG$OVER$TEST,  PS$FORMATTER,  RAM$FORMATTER  )  LABEL; 

DECLARE  UI$PTR  ADDRESS; 

INIT8:  UI$PTR  =  75FDH; 

DECLARE  UI  BASED  UI$PTR  BYTE; 

DECLARE  PAUSES CHAR  LIT  '32H'; 

DECLARE  OPOLL1  LIT  ' 13BBH* ; 

DECLARE  RAM  $  PHONEME  $  LENGTH  $  PTR  ADDRESS; 

INIT9:  RAM$PHONEME$LENGTH$PTR  =  75FEH; 

DECLARE  RAM$ PHONEMES LENGTH  BASED  RAM$ PHONEMES LENGTHS PTR  ADDRESS; 

/*  */ 

/*  */ 

/*  */ 

GO  TO  0004;  /*  START  OF  POLLING  PROGRAM  */ 

/*  */ 

/*  MODULE  NAME:  VOICE  MODE  TEST  */ 

/*  */ 

VOICE$MODE$TEST :  IF  CC  <  6  THEN  GO  TO  MPU$TABLE$BUILD ; 

V$MODE  =  CHARSST0RE(2); 

DEST  =  CHAR? STORE (6) ; 

DESTSFLAG  =  OH; 

SOURCESFLAG  =  OH; 

SOURCESFLAG$STORE:  IF  V$MODE  =  ’V  OR  V$MODE='W'  THEN 

SOURCESFLAG  =  V$M0DE; 

ELSE  GO  TO  MPU$TABLESBUILD; 

IF  V$MODE  <>  SOURCESFLAG  THEN  GO  TO  MPU$TABLE$BUILD ; 
DEST I NAT ION$ FLAGS STORE :  IF  DEST  =  *T’  OR  DEST  =  ’ V ’  OR  DEST  =  'W' 

THEN  DESTSFLAG  =  DEST; 

IF  DEST  =  DESTSFLAG  THEN  GO  TO  STORE$MODE$TEST ; 

ELSE  GO  TO  V$MODE$ERROR; 

V$ MODES ERROR:  IF  SOURCESFLAG  =  'V'  THEN 
DO; 

DO  VI  =  1  TO  29; 

OUTTABLEK  TCI  +  VI  )  =  V$ERRORHDR(  VI  -  1  ) ; 

END; 

WAITING1  =  WAITING1  +  1; 

TCI  =  TCI  +  29; 

MSGC0UNT1 (  WAITING1  )  =  29; 

END; 


ELSE  DO; 


DO  VI  =  1  TO  29; 

OUT$TABLE (  TC  +  VI  )  =  V$ERROR$HDR(  VI  -  1  ) ; 

END; 

WAITING  =  WAITING  +  1; 

TC  =  TC  +  29; 

MSG$COUNT(  WAITING  )  =  29; 

END; 

GO  TO  MPU$TABLE$BUILD ; 

STORE$MODE$TEST :  IF  DEST$FLAG  =  *W’  THEN  GO  TO  RAM $ STORE; 
V$MIN$CHAR$TEST:  IF  CC  <  9  THEN  GO  TO  V$MODE$ERROR; 

V$SPACE$CHAR$TEST :  IF  CHAR$STORE (7)  <>  SPACE$CHAR  THEN 

GO  TO  V$MODE$ERROR ; 

WORD $ END $LOC  =  7; 

GO  TO  WORD$COUNTER ; 

/*  */ 

/*  STORE  ALGORITHM  */ 

/*  */ 

RAM  $  STORE :  IF  CC  <  1  THEN  GO  TO  V$ MODES ERROR; 

WORDS LENGTH  =  (CHAR$STORE(7)  -30H)*10  +  (CHAR$STORE(8)  -30H) ; 

IF  WORDS LENGTH  <=  0  THEN  GO  TO  V$MODE$ERROR; 

IF  WORD $ LENGTH  >  15  THEN  GO  TO  V$MODE$ERROR; 

PHONEME  $  LENGTH$TE  ST : 

PHONEME  $  LENGTH  =  (CHAR$STORE(9 )  -  30H)*10 
+  (CHAR$STORE ( 10)  -  30H) ; 

IF  PHONEME$LENGTH  <=  0  THEN  GO  TO  V$ MODE? ERROR; 

IF  PHONEME $ LENGTH  >  30  THEN  GO  TO  V$MODE$ERROR; 

IF  CC  <  WORD $ LENGTH  +  PHONEME $ LENGTH  +  10  THEN 
GO  TO  V$MODE$ERROR; 

IF  WORD $ LENGTH  +  PHONEME $ LENGTH  +  2  >  C  199  -  W$TABLE$COUNT) 
THEN  GO  TO  V$MODE$ERROR ; 

W$ STORE :  W$TABLE(  W$TABLE$COUNT  )  =  WORD$ LENGTH; 

W$TABLE$COUNT  =  W$TABLE$COUNT  +  1; 

DO  WI  =  1  TO  WORD $ LENGTH; 

W$TABLE(  W$TABLE$COUNT  +  WI  -  1  )  =  CHAR $ STORE (  WI  +  10  ) 
END; 

W$TABLE$COUNT  =  W$TABLE$COUNT  +  WORD$LENGTH; 

W$TABLE(  W$TABLE$COUNT  )  =  PHONEME § LENGTH; 

W$TABLE$COUNT  =  W$TABLE$COUNT  +  1; 

DO  WI  =  1  TO  PHONE ME$LENGTH; 

W$TABLE(  W$TABLE$COUNT  +  WI  -  1  )  = 

CHARS STORE (  WI  +  WORDS LENGTH  +  10  ) ; 

END; 

WSTABLESCOUNT  =  WSTABLE$COUNT  +  PHONEMES LENGTH; 
W$TABLE(W$TABLE$COUNT)  =  ' 0 ’ ; 

GO  TO  MPUSTABLESBUILD; 

/*  */ 

/*  END  OF  VOICE  MODE  TEST  */ 

j-k  it/ 

/it  it/ 

/it  it/ 

/*  MODULE  NAME:  WORD  COUNTER  */ 


WORD?COUNTER :  WORD? START? LOC  =  WORD$END$LOC ; 

WORD$BEGIN$LOC  =  WORD $ START $LOC  +  1  ; 

/*  */ 

SPACE$OVER$TEST :  DO  WHILE  CHAR$STORE(WORD$BEGIN$LOC)  =  SPACE$CHAR; 

IF  WORD$BEGIN$LOC  <  CC  THEN  WORD$BEGIN$LOC=WORD$BEGIN$LOC  +  1; 
ELSE  GO  TO  WORDS INIT ; 

END; 

/*  */ 

WORD$INIT :  WORD$COUNT  =  0; 

SPELLING$MODE$FLAG  =  FALSE; 

WORD$MODE$FLAG  =  TRUE; 

PHONEME  $  MODE  $  FLAG  =  FALSE; 

WORD?POINTER$LOC  =  WORD$BEGIN$LOC; 

WORD$END$LOC  =  0; 

MSG$END$FLAG  =  FALSE; 

TAB?PTR  =  OH; 

SPELLING$MODE$TEST :  IF  CHAR$ STORE (  WORD$BEGIN$LOC  )  ==  DOLLAR?CHAR  THEN 
DO; 

S  PE  LL I NG  $  MODE  $  FLAG  =  TRUE; 

WORD$BEGIN$LOC  =  WORD$BEGIN$LOC  +  1; 

WORD$POIt4TER$LOC  =  WORD$BEGIN$LOC ; 

GO  TO  INC$WORD$COUNT ; 

END; 

PREFIX$SUFFIX$MODE$TEST :  IF  CHAR$STORE(WORD$BEGIN$LOC)  =  STAR$CHAR 
THEN  DO; 

WORD$MODE$FLAG  =  FALSE; 

WORD  $  BEG I N$  LOC  =  WORD$BEGIN$LOC  +  1; 

WORD  $  PO I NTER$  LOC  =  WORD$BEGIN$LOC; 

GO  TO  INC$WORD$COUNT ; 

END; 

PHONEME $MODE$TEST:  IF  CHAR$ STORE (WORD$BEGIN$LOC )  =  POUND$CHAR  THEN 
DO; 

PHONEME$MODE$FLAG  =  TRUE; 

WORD$BEGIN$LOC  =  WORDSBEGIN$LOC  +  1; 

WORD$POINTER$LOC  =  WORD$BEGIN$LOC ; 

END; 

INC$WORD$COUNT :  IF  WORD$POINTER$LOC  <  CC  THEN 
WORD$ COUNT  =  WORD$COUNT  +  1; 

WORD? POINTERS LOC  =  WORD$POINTER$LOC  +  1; 

WORD$TERM$TEST :  IF  CHAR$ STORE (  WORDS POINTERS LOC  )  =  SPACE$CHAR  THEN 
WORD$END$LOC  =  WORD $ POINTERS LOC ; 

IF  CHARS STORE (  WORD$POINTER$LOC  )  =  PERIOD$CHAR  THEN 
WORD$END$LOC  =  WORD $ POINTER? LOC ; 

IF  CHAR$STORE(  WORD$POINTER$LOC  )  =  SLASH$CHAR  THEN 
WORD$END$LOC  =  WORD $ POINTERS LOC ; 

IF  CHAR$ STORE (  WORDS POINTERS LOC  )  =  HYPHEN$CHAR  THEN 
WORD$END$LOC  =  WORD $ POINTERS LOC ; 

IF  CHAR $ STORE (  WORDSPOINTERSLOC  )  =  ETX$CHAR  THEN 
WORD$ENDSLOC  =  WORD$POINTER$LOC ; 

WORD$OVER$TEST : 


IF  WORD$POINTER$LOC  >=  CC  THEN 
DO; 

WORD $ END $LOC  =  CC; 

MSG$END$FLAG  =  TRUE; 

GO  TO  PAUSE$FLAG$END$SET ; 

END; 

IF  WORD$END$LOC  <>  0  THEN  GO  TO  PAUSE  $  FLAG  $  END  $  SET ; 

GO  TO  INC$WORD$COUNT ; 

PAUSE$FLAG$END$SET :  IF  CHAR$STORE (WORD$END$LOC)  =  SPACE$CHAR 
THEN  PAUSE $ FLAG  =  TRUE; 

ELSE  PAUSE$FLAG  =  FALSE; 

IF  CHAR$STORE(WORD$END$LOC)  =  PERIOD$CHAR  THEN 
PAUSE$FLAG  =  TRUE; 

WORD$COUNT$TEST :  IF  WORD$COUNT  >  15  THEN  SPELLING$MODE$FLAG  =  TRUE; 
INV$CHAR$TEST :  VI  =  *ORD$BEGIN$LOC; 

IF  SPELLING$MODE$FLAG  =  TRUE  OR  PHONEME  $  MODE  $  FLAG  =  TRUE  THEN 
DO  WHILE  VI  <  WORD$END$LOC ; 

INV$CHAR$FLAG  =  TRUE; 

IF  CHAR$STORE (VI )  >=  30H  AND  CHAR$STORE(VI)  <=  39H  THEN 
INV$CHAR$FLAG  =  FALSE; 

IF  CHAR$STORE (VI )  >=  41H  AND  CHAR$STORE(VI)  <=  5 AH  THEN 
INV$CHAR$FLAG  =  FALSE; 

IF  INV$CHAR$FLAG  =  TRUE  THEN  GO  TO  INV?CHAR$FLAG$CHECK; 

VI  ■  VI  +  1; 

END; 

ELSE  DO  WHILE  VI  <  WORD$END$LOC ; 

INV$CHAR$FLAG  =  TRUE; 

IF  CHARS STORE (VI)  >=  41H  AND  CHAR$ STORE (VI)  <=  5 AH  THEN 
INV$CHAR$FLAG  =  FALSE; 

IF  INV$CHARf FLAG  =  TRUE  THEN  GO  TO  INV$CHAR$FLAG$CHECK; 

VI  =  VI  +  1; 

END; 

INV$CHAR$FLAG$CHECK:  IF  INV$CHAR$FLAG  =  FALSE  THEN  GO  TO  TAB LE$ LOOKUP; 
ELSE  GO  TO  WORD$BUFFER; 

/*  END  OF  WORD  COUNTER  */ 

/*  */ 

TABLESLOOKUP:  TAB$MATCH$FLAG  =  OH; 

IF  SPELLING$MODE$FLAG  =  TRUE  THEN 
GO  TO  SPELLING? LOOKUP; 

IF  PHONEME  $  MODE  $FLAG  =  TRUE  THEN  GO  TO  WORD$BUFFER; 

IF  WORD$MODE$FLAG  =  FALSE  THEN  GO  TO  PREFIX$SUFFIX$LOOKUP; 

/*  WORD  ROM  TABLE  LOOKUP  */ 

/*  */ 

WORD$TABLE$SELECT :  WI  =  CHAR$STORE(WORD$BEGIN$LOC)  -  41H; 

DO  CASE  WI; 

TAB$PTR  =  TAB$PTR  +  OOOOH; 

TABSPTR  =  TAB$PTR  +  03C8H; 

TAB$PTR  =  TAB$PTR  +  0754H; 

TAB$PTR  =  TAB$PTR  +  0D51H; 

TAB$PTR  =  TAB$PTR  +  11AAH; 

TAB$PTR  =  TAB$PTR  +  14BDH ; 

TABSPTR  =  TABSPTR  +  1868H; 


TAB? PTR  =  TAB$PTR  +  1A70H; 

TAB? PTR  =  TAB$PTR  +  1C51H; 

TAB?PTR  =  TAB$PTR  +  1E8BH ; 

TAB?  PTR  =  TAB?PTR  +  1F18H; 

TAB? PTR  =  TAB? PTR  +  1F97H; 

TAB? PTR  =  TAB? PTR  +  217 1H; 

TAB? PTR  =  TAB? PTR  +  24BFH; 

TAB? PTR  =  TAB? PTR  +  265 1H; 

TAB?PTR  =  TAB? PTR  +  285 7H; 

TAB$PTR  =  TAB? PTR  +  2D0AH ; 

TAB? PTR  =  TAB? PTR  +  2DA8H; 

TAB?PTR  =  TAB?PTR  +  30B9H; 

TAB? PTR  =  TAB$PTR  +  3754H; 

TAB$PTR  =  TAB$PTR  +  3AAFH ; 

TAB$PTR  =  TAB$PTR  +  3B22H; 

TAB$PTR  =  TAB$PTR  +  3BDBH; 

TAB$PTR  =  TAB$PTR  +  3DBBH; 

TAB$PTR  =  TAB$PTR  +  3DEAH ; 

TAB$PTR  =  TAB$PTR  +  3E71H; 

END; 

INPUT$WORD$COUNT  =  WORD$COUNT  +  30H; 

COMPUTE$LENGTH$PTR:  TAB? LENGTH? PTR  =  TAB?PTR; 

IF  TAB(  TAB?LENGTH?PTR  )  =  'O’  THEN  GO  TO  RAM?TABLE? LOOKUP; 
WORD?COUNT?MATCH:  IF  INPUT?WORD?COUNT  <>  TAB(  TAB?LENGTH?PTR  )  THEN 
DO; 

TAB?PTR  =  TAB?PTR  +  5  +  (TAB (TAB?LENGTH?PTR) -30H) ; 

GO  TO  COMPUTE?LENGTH?PTR; 

END; 

TAB?STRING?PTR  =  TAB? LENGTH? PTR  +  1; 

WORD?CHAR?MATCH :  VI  =  WORD?BEGIN?LOC ; 

DO  WHILE  VI  <  WORD?END?LOC ; 

IF  CHAR? STORE (  VI  )  <>  TAB (TAB? STRING? PTR)  THEN 
DO; 

TAB? PTR  =  TAB? PTR  +  5  +  (TAB (TAB?LENGTH?PTR) -30H) ; 

GO  TO  COMPUTE? LENGTH? PTR; 

END; 

TAB?STRING?PTR  =  TAB? STRING? PTR  +  1; 

VI  =  VI  +  1; 

END; 

TAB?MATCH?FLAG  =  01H; 

GO  TO  WORD? BUFFER; 

/*  END  OF  WORD  ROM  TABLE  LOOKUP  */ 

/*  */ 

/*  PREFIX-SUFFIX  TABLE  LOOKUP  */ 

/*  */ 

PREFIX?SUFFIX?LOOKUP:  INPUT?WORD?COUNT  =  WORD?COUNT  +  30H; 

TAB?PTR  =  TAB? PTR  +  PS?TAB?PTR; 

COMPUTE?PS?LENGTH?PTR :  TAB? LENGTH? PTR  =  TAB? PTR; 

IF  TAB(  TAB? LENGTH? PTR  )  =  'O'  THEN  GO  TO  RAM?TABLE? LOOKUP; 
PS?WORD?COUNT?MATCH:  IF  INPUT?WORD?COUNT  <>  TAB (TAB? LENGTH? PTR)  THEN 
DO; 

TAB?PTR  =  TAB? PTR  +  3  +  (TAB (TAB?LENGTH?PTR) -30H) ; 
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GO  TO  COMPUTES PS $ LENGTHS PTR  5 

END; 

TAB $ STRINGS PTR  =  TAB$LENGTH$PTR  +  1; 

PS$WORD$CHAR$MATCH :  VI  =  WORD$BEGIN$LOC; 

DO  WHILE  VI  <  WORD$END$LOC; 

IF  CHAR$STORE (VI )  <>  TAB(  TAB $ STRINGS PTR  )  THEN 
DO; 

TAB $ PTR  =  TAB $ PTR  +  3  +  (TAB(TAB$LENGTH$PTR) -30H) ; 

GO  TO  COMPUTE  $  PS  $  LENGTH  $  PTR ; 

END; 

TAB  $  STR I NG  $  PTR  =  TAB$STRING$PTR  +  1; 

VI  =  VI  +  1; 

END; 

TABSMATCH$FLAG  =  02H; 

GO  TO  WORD$BUFFER; 

/*  END  OF  PREFIX-SUFFIX  TABLE  LOOKUP  */ 

/*  */ 

/*  RAM  TABLE  LOOKUP  */ 

/*  */ 

RAM$TABLE$LOOKUP :  INPUT$WORD$COUNT  =  WORD$COUNT; 

TAB? PTR  =  0; 

COMPUTE $RAMS LENGTHS PTR:  TAB $ LENGTHS PTR  =  TAB $ PTR; 

IF  WSTABLE(  TAB$LENGTHSPTR  )  =  ’ 0 ’  THEN 
DO; 

SPELLING$MODE$FLAG  =  TRUE; 

GO  TO  SPELLING$LOOKUP; 

END; 

RAM$COUNT$MATCH:  IF  INPUT$WORD$COUNT  <>  W$TABLE (TABSLENGTH$PTR)  THEN 
DO; 

TABS PTR  =  TAB$ PTR  +  WSTABLE (TAB$LENGTHSPTR)  +  1; 

TAB$PTR  =  TAB$ PTR  +  W$TABLE(TAB$PTR)  +  I; 

GO  TO  COMPUTESRAM$LENGTHSPTR; 

END; 

TAB$STRING$PTR  =  TAB$LENGTH$PTR  +  1; 

RAM$CHAR$MATCH :  VI  =  WORD$BEGIN$LOC ; 

DO  WHILE  VI  <  WORD$ENDSLOC; 

IF  CHAR$ STORE (VI )  <>  W$TABLE (TAB$STRING$PTR)  THEN 
DO; 

TAB$ PTR  =  TABS PTR  +  W$TABLE(TAB$LENGTH$PTR)  +  1; 

TAB$ PTR  =  TABSPTR  +  W$TABLE (TAB$PTR)  +  1; 

GO  TO  COMPUTE$RAM$LENGTH$PTR ; 

END; 

TABSSTRING$PTR  =  TAB$STRING$PTR  +  1; 

VI  =  VI  +  1; 

END; 

TAB$MATCH$FLAG  =  03H; 

GO  TO  WORDS BUFFER; 

/*  END  OF  RAM  TABLE  LOOKUP  */ 

/*  */ 

/*  * i 

/*  SPELLING  LOOKUP  */ 

/*  */ 
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SPELLING$LOOKUP:  TI  =  1; 

VI  =  WORD? BEGIN? LOC; 

SPELLING?PTR?SELECT : 

DO  WHILE  VI  <  WORD?END?LOC ; 

IF  CHAR?STORE (VI )  >=  41H  THEN 
DO; 

DO  CASE  CHAR?  STORE ( V I ) - 4 1H ; 

SPELLING$TAB$PTR  =  00H; 

SPELLING$TAB$PTR  =  04H; 

SPELLING$TAB$PTR  =  08H; 

SPELLING$TAB$PTR  =  OCH; 

SPELLING?TAB$PTR  =  10H; 

SPELLING$TAB$PTR  =  14H; 

SPELLING?TAB?PTR  =  18H; 

SPELLING$TAB$PTR  =  1CH; 

SPELLING$TAB$PTR  =  20H; 

SPELLING$TAB$PTR  =  24H; 

SPELLING$TAB$PTR  =  28H; 

SPELLING$TAB$PTR  =  2CH; 

SPELLING$TAB$PTR  =  30H; 

SPELLING$TAB$PTR  =  34H; 

SPELLING$TAB$PTR  =  38H; 

SPELLING$TABSPTR  =  3CH; 

SPELLING$TAB$PTR  =  40H; 

SPELLING$TAB$PTR  =  44H; 

SPELLING$TAB$PTR  =  48H; 

SPELLING$TAB$PTR  =  4CH; 

SPELLING$TAB$PTR  =  50H; 

SPELLING$TAB$PTR  =  54H; 

SPELLING$TAB$PTR  =  58H; 

SPELLING$TAB$PTR  =  5CH; 

SPELLING$TAB$PTR  =  60H; 

SPELLING$TAB$PTR  =  64H; 

END; 

END; 

ELSE 

DO; 

DO  CASE  CHAR$STORE (VI )  -  30H; 

SPELLING?TAB$PTR  =  68H; 

SPELLING$TAB?PTR  =  6CH ; 

SPELLING$TABSPTR  =  70H; 

SPELLING$TAB$PTR  =  74H; 

SPELLING$TAB$PTR  =  78H; 

SPELLING$TAB$PTR  =  7CH; 

SPELLING$TAB$PTR  =  80H; 

SPELLING$TABSPTR  =  84H; 

SPELLING$TAB$PTR  =  88H; 

SPELLINGSTAB$PTR  =  8CH; 

END; 

END; 

DO  SI  =  TI  TO  TI  +  4; 

SPELLING$WORD$BUFFER (  SI  )  =  SPELLING$TAB(SPELLING$TAB$PTR) ; 


SPELLING$TAB$PTR  =  SPELLING$TAB$PTR  +  1; 

END; 

TI  =  TI  +  4; 

VI  =  VI  +  1; 

END; 

GO  TO  WORD $ BUFFER; 

/*  */ 

/*  END  OF  SPELLING  LOOKUP  */ 

/*  */ 

/*  MODULE  NAME:  WORD  BUFFER  */ 

/*  */ 

WORD $ BUFFER:  IF  DEST$FLAG  <>  'T‘  THEN  GO  TO  VERIFY$MSG$STORE ; 

ELSE  GO  TO  LOOKUP$MSG$STORE ; 

VERIFY$MSG$STORE :  IF  SOURCE$FLAG  =  'V*  AND  TAB$MATCH$FLAG  =  OH  THEN 
DO; 

DO  VI  =  1  TO  WORD$COUNT; 

OUTTABLE1 (TCI  +  VI)  =  CHAR$STORE (WORD$BEGIN$LOC  +  VI  -  1); 
END; 

OUTTABLE1 (TCI  +  WORD$COUNT  +  1)  =  SPACE$CHAR; 

TCI  =  TCI  +  WORD$COUNT  +  1; 

MSGCOUNT1 (WAITING1+1)  =  MSGCOUNT1 (WAITING1+1)  +  WORD$COUNT+l ; 

IF  MSG$END$FLAG  =  TRUE  THEN  WAITING1  =  WAITING1  +  1; 

END; 

ELSE 

DO; 

IF  SOURCE$FLAG  =  'W'  AND  TAB  §  MATCH  $  FLAG  =  OH  THEN 
DO; 

DO  VI  =  1  TO  WORD5COUNT; 

OUTTABLE (TC+VI )  =  CHAR$STORE (WORD$BEGIN$LOC  +  VI  -1); 
END; 

OUTTABLE (TC  +  WORD$COUNT  +  1)  =  SPACE$CHAR; 

TC  =  TC  +  WORD$COUNT  +  1; 

MSG$COUNT(WAITING+l)  =  MSG$COUNT(WAITING+l) 

+  WORD$COUNT  +  1; 

IF  MSG$END$FLAG  =  TRUE  THEN  WAITING  =  WAITING  +  1; 

END; 

END; 

VERIFY$MSG$OVER$TEST:  IF  MSG$END$FLAG  =  FALSE  THEN  GO  TO  WORD$COUNTER; 

ELSE  GO  TO  MPU$TABLE$ BUILD;  /*  MAIN  PROGRAM  */ 
LdOKUP$MSG$STORE :  IF  INV$CHAR$FLAG  =  TRUE  THEN 

GO  TO  LOOKUP$MSG$OVER$TEST ; 

IF  WORD$START$LOC  =  7  THEN 
DO; 

OUTTABLE (  TC+1  )  =  1BH;  /*  ASCII  'ESC'  CHARACTER  */ 
OUTTABLE (  TC+2  )  =  1BH; 

OUTTABLE (  TC+3  )  =  'T' ; 

OUTTABLE (  TC+4  )  =  'K* ; 

TC  =  TC  +  4; 

MSG$COUNT(  WAITING+1  )  =  MSG$COUNT(  WAITING+1  )  +  4; 

END; 

/*  SPELLING  LOOKUP  FORMATTER  */ 

SPELLING$FORMATTER:  IF  SPELLING$MODE$FLAG  =  TRUE  THEN 
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OUTTABLE(  TC+1  )  =  'A'; 

OUTTABLE (  TC+2  )  =  *E ' ; 

OUTTABLE (  TC+3  )  =  'A'; 

OUTTABLE (  TC+4  )  =  'E'; 

OUTTABLE (  TC+5  )  =  'A'; 

OUTTABLE (  TC+6  )  =  ' 2 ’ ; 

TC  =  TC  +  6; 

MSG$COUNT(  WAITING+1  )  =  MSG$COUNT(  WAITING+1  )  +  6; 

DO  UI  =  1  TO  TI-4  BY  4; 

DO  SI  =  1  TO  4; 

OUTTABLE (TC+S I)  =  SPELLING$WORD$BUFFER(UI+SI-l) ; 
END; 

OUTTABLE (  TC+5  )  =  'A1; 

OUTTABLE (  TC+6  )  =  PAUSE$CHAR; 

TC  =  TC  +  6; 

MSG$COUNT(WAITING+l)  =  MSG$COUNT(WAITING+l)  +  6; 

END; 

OUTTABLE (  TC+1  )  =  'A'; 

OUTTABLE (  TC+2  )  =  ' 2 ' ; 

OUTTABLE (  TC+3  )  =  'A' ; 

OUTTABLE (  TC+4  )  =  'F'; 

OUTTABLE (  TC+5  )  =  *A* ; 

OUTTABLE (  TC+6  )  =  PAUSE$CHAR; 

TC  =  TC  +  6; 

MSG$COUNT(  WAITING  +  1  )  =  MSG$COUNT(  WAITING  +  1  )  +  6; 

GO  TO  LOOKUP$MSG$OVER$TEST ; 

END; 

/*  PHONEME  FORMATTER  */ 

/*  */ 

PHONEME $FORMATTER:  IF  PHONEME  $  MODE  $  FLAG  =  TRUE  THEN 
DO; 

DO  VI  =  1  TO  WORD$COUNT ; 

OUTTABLE (TC+VI)  =  CHAR  $  STORE (WORD  $  BEG I N$  LOC  +  VI  -1); 
END; 

TC  =  TC  +  WORD$COUNT ; 

OUTTABLE(  TC+1  )  =  'D'; 

OUTTABLE(  TC+2  )  =  ’F* ; 

OUTTABLE (  TC+3  )  =  ’A'; 

IF  PAUSE $FLAG  =  FALSE  THEN  OUTTABLE (  TC+4  )  =  'O'; 

ELSE  OUTTABLE (  TC+4  )  =  PAUSE$CHAR; 

TC  =  TC  +  4; 

MSGSCOUNT (WAITING+1)  =  MSG$COUNT(WAITING+l)  +  WORD$COUNT  +4 
GO  TO  LOOKUP$MSG$OVER$TEST ; 

END; 

/*  WORD  ROM  LOOKUP  FORMATTER  */ 

WORD$ROM$FORMATTER :  IF  TAB$MATCH$FLAG  =  01H  THEN 
DO; 

DO  VI  =  1  TO  4; 

OUTTABLE(  TC+VI  )  =  TAB (  TAB$STRING$PTR  +  VI  -1  ); 

END; 

OUTTABLE (  TC+5  )  =  'A'; 


IF  PAUSE?FLAG  =  FALSE  THEN  OUTTABLE (  TC+6  )  =  ’ 0 ' ; 

ELSE  OUTTABLE (  TC+6  )  =  PAUSE$CHAR; 

TC  =  TC  +  6; 

MSG$COUNT(  WAITING+1  )  =  MSG$COUNT(  WAITING+1  )  +  6; 
GO  TO  LOOKUP?MSG?OVER?TEST; 

END; 

/*  PREFIX/SUFFIX  ROM  LOOKUP  FORMATTER  */ 

PS$FORMATTER :  IF  TAB?MATCH?FLAG  =  02H  THEN 
DO; 

DO  VI  =  1  TO  2; 

OUTTABLE (  TC+VI  )  =  TAB (TAB?STRING?PTR  +  VI  -1); 
END; 

OUTTABLE (  TC+3  )  =  'A'; 

IF  PAUSE ?FLAG  =  FALSE  THEN  OUTTABLE (  TC+4  )  =  'O'; 

ELSE  OUTTABLE (  TC+4  )  =  PAUSE ?CHAR; 

TC  =  TC  +  4; 

MSG?COUNT(  WAITING+1  )  =  MSG?COUNT(  WAITING+1  )  +  4; 
GO  TO  LOOKUP?MSG?OVER?TEST ; 

END; 

/*  WORD  RAM  LOOKUP  FORMATTER  */ 

RAM?FORMATTER :  IF  TAB?MATCH?FLAG  =  03H  THEN 
DO; 

RAM? PHONEME? LENGTH  =  W?TABLE(TAB?STRING?PTR) ; 
OUTTABLE (  TC+1  )  =  *9'; 

OUTTABLE (  TC+2  )  =  'A' ; 

TC  =  TC  +  2; 

DO  VI  —  1  TO  RAM ? PHONEME ? LENGTH ; 

OUTTABLE (  TC+VI  )  =  W?TABLE(  TAB?STRING?PTR+VI  ); 
END; 

TC  =  TC  +  RAM? PHONEME? LENGTH; 

OUTTABLE (  TC+1  )  =  'F'; 

OUTTABLE (  TC+2  )  =  'F' ; 

OUTTABLE (  TC+3  )  =  'A'; 

IF  PAUSE?FLAG  =  FALSE  THEN  OUTTABLE (  TC+4  )  =  ' 0 ' ; 

ELSE  OUTTABLE (  TC+4  )  =  PAUSE?CHAR; 

TC  =  TC  +  4; 

MSG?COUNT(  WAITING+1  )  =  MSG?COUNT(  WAITING+1  ) 

+  RAM? PHONEME? LENGTH  +  6; 

END; 

LOOKUP?MSG?OVER?TEST:  IF  MSG?END?FLAG  =  TRUE  THEN 
DO; 

OUTTABLE (  TC+1  )  =  ODH;  /*  CR  */ 

OUTTABLE (  TC+2  )  =  OAH ;  /*  LF  */ 

TC  =  TC  +  2; 

WAITING  =  WAITING  +  1; 

MSG?COUNT(  WAITING  )  =  MSG?COUNT(  WAITING  )  +  2; 
CC  =  0; 

0UTPUT(233)  =  10H; 

GO  TO  0P0LL1 ;  /*  MAIN  PROGRAM  */ 

END; 

ELSE  GO  TO  WORD?COUNTER ; 

EOF 
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APPENDIX  D 
VOICE  PROGRAM 

8080A  ASSEMBLY  CODE  INSTRUCTION  LISTING 
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826FH  PUSH  D  MOV  LC  MOV  HB  DCX  H  XCHG  LXI  H  51H  80H  DAD  D 

8278H  MOV  AM  POP  H  MOV  MA  LHLD  B 6 12  9 BH  MOV  AM  INX  H  MOV  BM 

828 1 H  MOV  CA  LXI  H  OlH  OOH  DAD  B  XCHG  LHLD  B6H  9BH 
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87  25H  9BH  MOV  AM  INX  H  MOV  BM  LHLD  BEH  9 BH  MOV  CA  MOV  AM 
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8 7 37 H  4BH  87H  DCX  H  MOV  AM  INX  H  MOV  BM  LHLD  BAH  9 BH 
8740H  MOV  MA  INX  H  MOV  MB  LHLD  D4H  9BH  MOV  MI  FFH  JMP 
8749H  5EH  87H  LHLD  BAH  9BH  MOV  AM  INX  H  MOV  BM  SUB 
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8D3FH  MOV  BM  MOV  CA  LHLD  COH  9 BH  DAD  B  MOV  AM  LHLD  ECH 
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90BFH  XCHG  PCHL 

90C1H  67 H  90H  6FH  90H  77H  90H  7FH  90H  87H  90H  8FH  90H  97H  90H  9 FH  90H 
90D1H  A7H  90H  AFH  90H 

90D5H  LHLD  F4H  9 BH  MOV  AM  LHLD  F2H  9 BH  MOV  MA  LHLD 

90DEH  F2K  9BH  MOV  AM  LHLD  F4H  9 BH  MOV  CA  MOV  AM  ADD  I 
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90F0H  MOV  CA  MOV  BI  00H  LHLD  FOH  9 BH  DAD  B  XCHG  LHLD 

90F9H  F8H  9BH  MOV  AM  MOV  CA  PUSH  D  MOV  BI  00H  LHLD  FAH 
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APPENDIX  H 

VOICE  MESSAGE  FORMATS 


H.l  TALK  MODE  FORMAT 


The  TALK  Mode  Is  the  major  voice  mode  of  operation  available 
with  the  voice  system  demonstration  hardware.  This  mode  actually 
produces  spoken  output  from  received  message  text.  Figure  H-l 
summarizes  the  TALK  Mode  message  preamble  format.  Figure  H-2 
highlights  the  use  of  the  composition  detail  in  the  actual  voiced 
message  portion  of  the  received  text. 

Refer  to  the  preamble  portion  of  the  TALK  Mode  shown  in 
figure  H-l: 

a.  The  first  four  "*"  (asterisk)  characters  shown  are  only 
required  when  a  TALK  Mode  message  is  inputted  from  the 
message  processor  unit  (MPU)  or  RS-232  port  of  the 
microcomputer.  In  this  case,  the  microcomputer  will  strip 
off  these  four  characters  and  then  handle  the  message  in  a 
"turn-around"  fashion  as  if  the  message  had  actually  been 
inputted  from  the  AFSATCOM  modem  receive  port.  Normally, 
when  a  message  is  inputted  either  via  the  satellite  link  or 
by  using  the  AFSATCOM  test  translator,  the  first  four  "*" 
characters  would  not  be  sent. 

b.  The  next  preamble  character,  "SOH"  or  initiates 

message  processing  (i.e.,  mode  search)  by  the  microcomputer 
on  messages  received  in  the  modem  input  message  buffer  in 
the  microcomputer. 

c.  The  next  character,  V  or  W,  indicates  the  source  of  the 
voice  mode  message  to  the  microprocessor:  a  "V"  indicates 
the  AFSATCOM  modem;  a  "W"  indicates  the  MPU/RS-232. 

Without  either  of  these  two  characters,  received  messages 
would  simply  be  passed  through  the  microcomputer  with  no 
further  processing. 

d.  The  next  three  ADR  characters  are  the  microcomputer 
address.  When  the  computer  is  first  turned  on  (or 
re-initialized),  this  address  sequence  is  set  to  "ABC".  It 
can  be  changed  by  communications  supervisory  (COMSUP) 
command. 

e.  The  "T"  designates  the  TALK  Mode. 


Voiced  Message  Composition  Detail 


f.  A  mandatory  American  Standard  Code  for  Information 
Interchange  (ASCII)  "space"  (SF)  character  is  used  to 
delineate  the  voiced  message  portion  of  the  text  from  the 
preamble. 

Refer  to  the  sample  voiced  message  showing  actual  composition 
detail  in  figure  H-2. 

g.  The  upper-case  word  "HELLO"  is  one  of  approximately  1300 
prestored  fixed  words,  prefixes,  and  suffixes  available  in 
the  microcomputer's  vocabulary  which  can  be  voiced 
directly.  Words  which  are  prestored  but  not  fixed  are  also 
possible.  Words  not  fitting  either  category  are 
automatically  spelled  out  in  the  SPELLING  mode.  Only 
upper-case  characters  are  considered  valid. 

h.  The  "SP"  character  is  one  of  several  valid  delimiters  used 
in  message  composition.  The  "SP’  and  "."  (period) 
characters  insert  long  pauses  into  spoken  output  when  used 
as  a  delimiter  while  the  "/"  (slash),  "-"  (hyphen),  and 
"ETX"  characters  result  in  short  pauses  and  are  usually 
reserved  for  concatenation  of  words  with  other  words, 
prefixes,  and  suffixes. 

i.  The  (dollar  sign)  character  Immediately  preceding  the 
upper-case  word  "RONALD"  forces  the  microcomputer  to  enter 
a  SPELLING  mode  whereby  the  word  is  voiced  using  the 
internationally-recognized  International  Civil  Aviation 
Organization  (ICAO)  phonetic  spell-out  (e.g.,  ROMEO,  OSCAR, 
NOVEMBER,  ALPHA,  LIMA,  DELTA).  This  spell-out  occurs 
regardless  of  whether  or  not  the  word  is  already  prestored 
in  the  microcomputer's  vocabulary  when  the  SPELLING  mode 
"$"  character  precedes  the  actual  word  to  be  voiced. 

j.  The  "."  (period)  character  is  a  valid  delimiter  indicating 
a  long  pause  between  the  two  words  which  it  separates. 

k.  Shown  are  three  "SP"  characters  used  to  delimit  the  next 
word  from  the  previous  one.  Any  number  of  "SP"  characters 
could  have  been  used. 

l.  Another  SPELLING  mode  character  precedes  the  word  "1A". 

Note  here  that  any  numerals  0  to  9  or  upper-case  alphabetic 
characters  could  have  been  accommodated. 


130 


m.  The  "#"  (pound)  character  preceding  the  alphanumeric 
sequence  denotes  a  DIRECT  mode  for  this  particular  word. 
Thus,  any  alphanumeric  sequence  following  "#"  is  passed 
directly  to  the  microcomputer  output  without  further 
modification. 

In  the  case  shown,  the  sequence  "9A  32  ID  0B  11  23  18  FF" 
represents  a  phonetic  mode  command  sequence  to  the  VOTRAX 
computer  for  the  word  "OFFICIAL",  which  is  represented  by 
the  phoneme  sequence: 

"UH1(32),  F( ID) ,  I1(0B),  SH(ll),  UH3(23),  L(18)". 

The  "9A"  is  a  command  to  start  a  phoneme  mode  in  the  VOTRAX 
microcomputer,  while  the  "FF"  is  a  command  to  stop  the 
phoneme  mode.  The  "#"  character  can  also  be  used  for  any 
function  or  capability  available  for  direct  use  with  the 
VOTRAX  microcomputer,  as  described  in  reference  2,  since 
any  valid  word  following  the  "#"  will  be  outputted  directly 
without  further  processing. 

n.  The  "/"  (slash)  is  used  as  a  word  concatenation  symbol  to 
produce  a  minimum  pause  state  between  the  existing  prestored 
words  "AIR"  and  "PLANE"  in  order  to  voice  a  new  word, 
AIRPLANE.  Although  the  (hyphen)  could  also  have  been 
used  here  for  concatenation,  it  is  usually  employed  (at  the 
user's  option)  as  a  concatenation  symbol  with  prefixes  or 
suffixes  as  shown  next.  Like  the  "/",  the  "-"  produces  a 
minimum  pause  state. 

o.  Prefix  "*RE"  and  suffix  "*ING"  are  concatenated  with  "FUEL" 
to  produce  the  word  REFUELING.  The  "*"  (asterisk) 
character  is  used  to  denote  a  special  PREFIX/SUFFIX  look-up 
mode  to  the  microcomputer. 

p.  The  alternate  concatenation  symbol,  "/"  (slash),  can  be 
used  for  a  word  combined  with  a  prefix  or  suffix.  This 
could  have  also  been  entered  as  "PREVIOUS-*LY"  with  no 
difference  in  voice  output. 

q.  The  word  SCHEDULED  is  shown  as  "SCHEDULE"  (an  existing 
prestore  word),  concatenated  with  the  suffix  "*ED"  (an 
existing  prestored  suffix).  If  the  word  "SCHEDULED"  were 
presented  to  the  microcomputer,  it  would  be  voiced  in  the 
SPFLLING  mode  (unless  it  was  first  predefined  in  the  WORD 
STORE  Mode). 
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r.  ETX  (End-of-Text)  is  a  valid  word  delimiter  normally 

reserved  for  use  at  the  end  of  a  message.  Functionally,  it 
is  equivalent  to  the  space,  period,  slash,  and  hyphen 
characters  for  identifying  the  end  of  a  word.  However, 
like  the  slash  and  hyphen,  it  will  produce  a  minimum  pause 
state. 


H.2  VERIFY  MODE  FORMAT 

The  VERIFY  Mode  of  operation  is  used  in  conjunction  with  the 
TALK  Mode  by  giving  the  voice  system  user  an  interactive  ability  to 
first  verify  his  message  content  for  direct  recognition  of  the 
vocabulary  by  the  microcomputer.  Figure  H-3  summarizes  the  VERIFY 
Mode  preamble  format.  Figures  H-4  and  H-5  highlight  the  composition 
detail  in  both  the  input  and  output  messages  of  this  mode. 

Refer  to  the  preamble  portion  of  the  received  text  in  figure 

H-3: 

a.  Identical  to  TALK  Mode  preamble  function. 

b.  Identical  to  TALK  Mode  preamble  function. 

c.  Identical  to  TALK  Mode  preamble  function. 

d.  Identical  to  TALK  Mode  preamble  function. 

e.  The  "V"  character  indicates  the  VERIFY  Mode  to  the 
microcomputer.  This  mode  character  is  the  only  basic 
formatting  difference  between  the  TALK  and  VERIFY  modes. 

f.  Identical  to  TALK  Mode  preamble  function. 

g.  This  is  the  message  to  be  verified.  Figure  H-4  shows  the 
composition  detail  of  a  typical  input  message  to  be 
verified.  Any  message  which  obeys  proper  word  formatting 
rules  as  explained  in  the  TALK  Mode  message  example  above 
can  qualify  as  such  a  message.  Unlike  the  TALK  Mode 
messages  however,  this  message  will  not  actually  be  voiced. 

Refer  to  figure  H-5,  which  shows  the  composition  detail  of  an 
output  message: 


( ADR1 )  (ADR2)  (ADR3)  (V)  (SP)  [  VERIFY  MESSAGE  ] 


Figure  H-5.  VERIFY  Mode:  Message  Output  Composition  Detail 


h.  Undefined  vocabulary  contained  in  the  text  of  the  message 
to  be  verified  is  returned  to  the  sending  source,  indicated 
by  the  operator  designated  source  character  (V  or  W).  The 
words  "THIS"  and  "EXAMPLE"  are  not  currently  defined  in  the 
microcomputer's  vocabulary  and  the  system  so  indicates  to 
the  sending  source. 

i.  After  returning  any  undefined  vocabulary,  the  system 
returns  a  replica  of  the  VERIFY  message  as  originally  sent, 
so  that  the  operator  can  compare  any  currently  unrecognized 
vocabulary  with  entire  message  text  as  received.  At  this 
point  the  operator  may  choose  to  recompose  and  re-verify 
the  message,  or  may  simply  send  it  as  is.  In  any  case,  use 
of  the  VERIFY  Mode  is  entirely  optional  since  any  properly 
formatted  message  can  be  voiced,  regardless  of  whether  the 
vocabulary  is  recognized  or  not.  Any  unrecognized  words 
will  be  voiced  in  the  SPELLING  mode. 


H. 3  WORD  STORE  MODE  FORMAT 

The  format  used  to  access  the  WORD  STORE  Mode  of  the 
microcomputer  is  shown  in  figure  H-6.  This  mode  enhances  the 
prestored  fixed  word  vocabulary  of  the  microcomputer  in  near 
real-time  by  allowing  individual  users  to  define  new  prestored  words 
which  can  be  subsequently  accessed  by  all  users  of  the  system  in  the 
TALK  Mode  or  VERIFY  Mode  of  operation. 

Operationally,  a  user  might  first  send  a  message  in  the  VERIFY 
Mode  in  order  to  assess  the  system's  current  vocabulary.  A  user 
could  then  add  to  this  vocabulary  by  defining  to  the  system,  in  the 
WORD  STORE  Mode,  any  new  word(s)  which  he  deems  useful  or  necessary. 
All  users  would  then  be  able  to  use  this  enhanced  vocabulary  for 
TALK  Mode  message  traffic. 


Refer  to  figure  H-6: 
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The  "W"  character  designates  the  WORD  STORE  Mode  to  the 
microcomputer  which  in  turn  utilizes  the  WORD  STORE  message 
following  the  preamble. 


Figure  H-7.  WORD  STORE  Mode:  Message  Composition  Detail 


Refer  to  figure  H-7: 


f.  The  required  two-character  numeric  sequence,  given  by  "08" 
in  this  sample  WORD  STORE  message,  represents  the 
word-length  parameter  field  for  the  word  "OFFICIAL."  Only 
word  lengths  to  15  are  presently  considered  valid  by  the 
microcomputer's  software. 

g.  Following  the  word-length  parameter,  the  required 
two-character  numeric  sequence,  given  by  "12"  in  this 
sample  message,  represents  the  user-defined  phoneme-length 
parameter  field  for  the  word  "OFFICIAL."  Only  phoneme 
lengths  to  30  are  presently  considered  valid. 

h.  The  eight-character  word  "OFFICIAL"  represents  a  typical 
word  which  might  be  stored. 

i.  The  typical  sequence  of  12  alphanumeric  characters 
following  the  word  to  be  stored  represents  the  six  phonemes 
required  to  voice  the  word  "OFFICIAL"  in  the  TALK  Mode. 
These  are  given  by: 


32(UH1 ) ,  1D(F) ,  0B(I1),  ll(SH),  23(UH3),  18(L) 


GLOSSARY 


AFSATCOM 

Air  Force  Satellite  Communications 

ASR 

automatic  send/receive 

b/s 

bits  per  second 

CP 

command  post 

EPROM 

electronically  programmable  read-only  memory 

FLTSATCOM 

Fleet  Satellite  Communications 

FSK 

frequency  shift  keying 

I/O 

input /output 

KG 

key  generator 

MPU 

message  processor  unit 

NB 

narrowband 

OW 

orderwire 

RAM 

random  access  memory 

RF 

radio  frequency 

ROM 

read-only  memory 

RX 

receive 

SBC 

single  board  computer 

TDM 

time  division  multiplex 

TSO 

time  sharing 

TTY 

teletype 

UHF 

ultra  high  frequency 

VSM 

versatile  speech  module 

WB 

wideband 

